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id a paper, so that both ink drops are brought to the paper with the same 
ning. 
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.AIMS 



laim(s)] 

laim 1] By operating the pressure generating component prepared corresponding to each of two or more nozzle 
fices The 1 st driving pulse for being the driving gear of the ink jet recording head which makes an ink droplet breathe 
t from said nozzle orifice, and making the 1 st ink droplet breathe out from said two or more nozzles, A drive signal 
deration means to generate the driving signal which comes to contain the 2nd driving pulse for making the 2nd bigger 
: droplet than said 1st ink droplet breathe out from these two or more nozzles, With a driving pulse selection means to 
Dose at least one driving pulse in said each driving pulse within 1 record period corresponding to a pre-record pixel, 
d said driving signal containing the this chosen driving pulse When it is going to form a larger dot than the component 
ving means which drives said pressure generating component, and the dot formed of the 1 st or 2nd ink droplet of an 
:ount The driving gear of the ink jet recording head equipped with the large dot means forming which chooses said 
; 1st driving pulse and said 2nd driving pulse into said 1 record period, and forms a large dot on said record medium 
the ink droplet according to both driving pulses with said pulse selection means. 

laim 2] The pressure generating room which is the driving gear of an ink jet recording head according to claim 1 , and 
* volume is reduced according to deformation of this pressure generating component, and increases the fluid pressure 
ink It is open for free passage and prepares in the ink path to said nozzle. Said drive signal generation means While 
ming as a pulse which has at least the 1 st signal as for which said 2nd driving pulse expands said pressure generating 
)m, the 2nd signal holding an expansion condition, and the 3rd signal which contracts said pressure generating room 
e time difference of the timing of said 1 st expulsion of an ink droplet, and the initiation timing of said 1st signal of 
d 2nd driving pulse The driving gear of the ink jet recording head which it is longer than the meniscus return time 
lount TR from said 1 st expulsion of an ink droplet, and is defined as time amount shorter than TR+3 and Tm / 8 (Tm 
i meniscus proper oscillation period). 

laim 3] The driving gear of the ink jet recording head equipped with a detection means to be the driving gear of an ink 
recording head according to claim 2, and to detect the parameter reflecting the description of the ink which 
rticipates in extent of the regurgitation of said ink, and the timing modification means which carries out adjustable 
f the time difference of the timing of said 1st expulsion of an ink droplet, and the initiation timing of said 1st signal ] 
the initiation timing of said 1st signal based on the parameter detected by this detection means. 

laim 4] Said detection means is the driving gear of the ink jet recording head according to claim 3 which is the sensor 
dch detects the temperature of said ink as said parameter, and carries out adjustable [ of the time difference of the 
ling of said 1st expulsion of an ink droplet, and the initiation timing of said 1st signal ] to a long side as the this 
:ected temperature serves as an elevated temperature from low temperature. 

laim 5] While opening for free passage and establishing the pressure generating room which is the driving gear of an 
: jet recording head according to claim 1, and the volume is reduced according to deformation of this pressure 
lerating component, and increases the fluid pressure of ink in the ink path to said nozzle Said drive signal generation 
:ans the time difference of the timing of said 1st expulsion of an ink droplet, and the timing of said 2nd expulsion of 
ink droplet The driving gear of the ink jet recording head made into the means defined as time amount in 
isideration of period-of-vibration Tc by helmholtz resonance of the ink of said pressure generating interior of a room. 

laim 6] The driving gear of the ink jet recording head made into the means defined as time amount which is the 
ving gear of an ink jet recording head according to claim 2, and took into consideration period-of-vibration Tc 
wording the time difference of the timing of said 1st expulsion of an ink droplet, and the timing of said 2nd expulsion 
an ink droplet in said drive signal generation means to helmholtz resonance of the ink of said pressure generating 
erior of a room. 

[aim 7] It is the driving gear of the ink jet recording head made into a means to set as an integral multiple of period- 
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-vibration Tc are the driving gear of an ink jet recording head according to claim 5, and according [ said drive signal 
neration means ] the time difference of the timing of said 1st expulsion of an ink droplet, and the timing of said 2nd 
pulsion of an ink droplet to said helmholtz resonance. 

laim 8] A detection means to be the driving gear of an ink jet recording head according to claim 5, and to detect the 
rameter which affects extent of the regurgitation of said ink, It is based on the parameter detected by this detection 
jans. The time difference of the timing of said 1st expulsion of an ink droplet, and the timing of said 2nd expulsion of 
ink droplet The driving gear of the ink jet recording head equipped with the means which makes adjustable said 
ice (integer +1/2) period Tc as said ink became is easy to be breathed out. 

laim 9] By operating the pressure generating component prepared corresponding to each of two or more nozzle 
.fices The 1 st driving pulse for being the drive approach of an ink jet recording head of making an ink droplet 
bathing out from said nozzle orifice, and making the 1 st ink droplet breathe out from said two or more nozzles, The 
ving signal which comes to contain the 2nd driving pulse for making the 2nd bigger ink droplet than said 1st ink 
Dplet breathe out from these two or more nozzles is generated. At least one driving pulse in said each driving pulse is 
osen within 1 record period corresponding to a record pixel. When it is going to form a larger dot than the dot formed 
the 1 st or 2nd ink droplet of an account The drive approach of an ink jet recording head of driving said pressure 
nerating component with said driving signal which chooses said the 1 st driving pulse and said 2nd driving pulse into 
d 1 record period, and contains the this chosen driving pulse. 

laim 10] When it is the drive approach of an ink jet recording head according to claim 9 and said driving pulse is 
nerated, The 1st signal which expands the pressure generating room which the volume is reduced according to 
formation of said pressure generating component in said 2nd driving pulse, and increases the fluid pressure of ink, 
bile forming as a pulse which has at least the 2nd signal holding this expansion condition, and the 3rd signal which 
ntracts said pressure generating room The time difference of the timing of said 1st expulsion of an ink droplet, and the 
tiation timing of said 1st signal of said 2nd driving pulse The drive approach of the ink jet recording head which it is 
lger than the meniscus return time amount TR from said 1st expulsion of an ink droplet, and is made into time amount 
3rter than TR+3 and Tm / 8 (Tm is a meniscus proper oscillation period). 

laim 1 1 ] The drive approach of the ink jet recording head which is the drive approach of an ink jet recording head 
wording to claim 9, and is defined as time amount in consideration of period-of- vibration Tc according the time 
Terence of the timing of said 1 st expulsion of an ink droplet, and the timing of said 2nd expulsion of an ink droplet to 
Imholtz resonance of the ink of said pressure generating interior of a room in case said driving pulse is generated, 
laim 12] By operating the pressure generating component prepared corresponding to each of two or more nozzle 
fices By the ink droplet which is equipped with the ink jet recording head which makes an ink droplet breathe out 
>m said nozzle orifice, and is breathed out from this nozzle A printing data input means to be the airline printer which 
:ords an image on a record medium, and to input further the printing data which constitute an image and which have a 
idation value for every pixel, The 1st driving pulse for making the 1st ink droplet breathe out from said two or more 
zzles, Within a drive signal generation means to generate the driving signal which comes to contain the 2nd driving 
Ise for making the 2nd bigger ink droplet than said 1 st ink droplet breathe out from these two or more nozzles, and 1 
:ord period corresponding to a record pixel [ whether based on the gradation value of said inputted printing data, 
ither of said 1 st and 2nd driving pulse is chosen, and the regurgitation of the ink droplet is carried out, and ] A driving 
Ise selection means to determine whether to choose only either of said 1 st or 2nd driving pulse, or choose said both 
: and 2nd driving pulses, The airline printer equipped with the component driving means which drives said pressure 
lerating component with said driving signal containing the this selected driving pulse. 

laim 13] The pressure generating room which is an airline printer according to claim 12, and the volume is reduced 
wording to deformation of this pressure generating component, and increases the fluid pressure of ink It is open for 
e passage and prepares in the ink path to said nozzle. Said drive signal generation means While forming as a pulse 
iich has at least the 1st signal as for which said 2nd driving pulse expands said pressure generating room, the 2nd 
jial holding this expansion condition, and the 3rd signal which contracts said pressure generating room The time 
ference of the timing of said 1st expulsion of an ink droplet, and the initiation timing of said 1st signal of said 2nd 
ving pulse The airline printer which is the means which it is longer than the meniscus return time amount TR from 
d 1st expulsion of an ink droplet, and is defined as time amount shorter than TR+3 and Tm / 8 (Tm is a meniscus 
>per oscillation period). 

laim 14] While opening for free passage and establishing the pressure generating room which is an airline printer 
wording to claim 12, and the volume is reduced according to deformation of this pressure generating component, and 
Teases the fluid pressure of ink in the ink path to said nozzle The airline printer made into the means defined as time 
ount in consideration of period-of- vibration Tc according the time difference of the timing of said 1 st expulsion of an 
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<c droplet, and the timing of said 2nd expulsion of an ink droplet in said drive signal generation means to helmholtz 
sonance of the ink of said pressure generating interior of a room. 



ranslation done.] 
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^TAILED DESCRIPTION 



etailed Description of the Invention] 
301] 

ield of the Invention] This invention relates to the driving gear of the ink jet recording head which carries out the 
gurgitation of the ink droplet of magnitude which is different from the same nozzle and its approach, and the airline 
inter using this driving gear further. 
302] 

escription of the Prior Art] An ink jet printer performs two or more multiple-value-ization to the image which it is 
ing to print, and is controlling formation of the dot to a record-medium top by each nozzle of a recording head based 
the signal of turning on and off of the dot obtained as a result of multiple- value-izing. An ink droplet is breathed out 
>m two or more nozzles on a recording head to predetermined timing, respectively, and, specifically, it is considering 
the configuration which records because each of these ink droplets form a dot in the front face of record media, such 
the recording paper. Fundamentally, by pressurizing a short time and ink extremely at the ink path which results in a 
zzle, the pressurized ink serves as an ink droplet from a nozzle tip, and it is breathed out by the technique of carrying 
t the regurgitation of the ink. ************** ? such as a method which generates a pressure by difference of the 
nerating mechanism of the pressure applied to ink using an electrostriction component, and a method with generating 
the air bubbles by heating which is and applies a pressure. Even if it adopted which mechanism, middle gradation 
is unrecordable, if it was very difficult to control continuously and freely the ink weight of the ink droplet which does 
t carry out whether the regurgitation of the ink droplet is carried out, or [ that is, ] does not pass to perform on-off 
ntrol of a dot, but is breathed out by the ink jet method which carries out the regurgitation of the ink from a nozzle tip 
d remained as it is. 

)03] Then, conventionally, in order to express middle gradation, technique, such as area gradation, a dither method, 
d an error diffusion method, is proposed. If record of the middle gradation by area gradation is taken for an example, 
:ord of middle gradation will be realized by expressing one pixel by two or more dots of 4x4 and 8x8 grade. A shade 
i be expressed with 16 gradation (it is 17 gradation when all whites are included) if one pixel is expressed by the dot 
itrix of 4x4. If the resolution of a pixel is raised, a gradation expression can be performed more densely. However, if 
idation is raised without changing the diameter of a record dot, substantial resolution will fall. Moreover, when the 
imeter of a record dot in the record paper is large, the graininess of a low concentration field comes to be 
nspicuous. Therefore, it is necessary to make small the diameter of a dot which lessens weight of an ink droplet and 
;ords it. 

)04] in order to make the diameter of a dot small, it is said that it makes it contract once it expands the volume of the 
assure generating room the ink path was connected [ pressure / JP,55-17589,A ], for example as a technique which 
Ties out the regurgitation of the ink droplet with small ink weight as indicated — being the so-called — lengthening 
striking — " — what is performed is known. In order that the ink apical surface (meniscus) in a nozzle may retreat by 
ce enlarging the volume of a pressure generating room, the ink droplet which carries out the regurgitation from a 
zzle at the time of pressurization becomes small, and it becomes possible to make the diameter of a record dot small. 
)05] Although the graininess in a low concentration field cannot be conspicuous and record quality can be raised if 
: diameter of a record dot becomes small, a recording rate falls sharply. For example, when using only the dot of the 
nor diameter made into the abbreviation one half of the usual diameter of a record dot, 4 times [ at the time of using 
: usual diameter of a record dot ] as many chart lasting time as this is required. Neither is easy although what is 
pessary is to raise the drive frequency which carries out the regurgitation of the ink droplet 4 times, or just to increase 
: number of nozzles 4 times, in order to prevent the fall of a recording rate. 

)06] Then, the technique which is made to breathe out the ink droplet of weight which is different from the same 
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■zzle, and enables gradation record is also proposed (for example, U.S. Pat. No. 5,285,215 specification). With this 
;hnique, before acting as two or more shot student of the very small ink droplet and reaching the target in the record 
per by generating two or more same pulse signals in one record period, the very small ink droplet of these plurality 
ids to be made to coalesce, and it is going to generate the big ink droplet. 
007] 

roblem(s) to be Solved by the Invention] According to the technique given [ said ] in an official report, it is possible to 
ntrol the regurgitation of a very small ink droplet and the regurgitation of the big ink droplet in which two or more ink 
oplets coalesced, but in order to make two or more ink droplets with the almost same magnitude coalesce certainly 
fore recording paper impact, many conditions, such as relation between the distance from a nozzle tip to the recording 
per, or the regurgitation rate of an ink droplet and the passing speed of a head, must be fulfilled. Similarly, the 
justable range of the diameter of a record dot also had the problem of being narrow. 

008] This invention is made for the purpose of solving the starting problem, and offers the driving gear of the ink jet 
:ording head which can make large further the adjustable range of the diameter of a record dot, its approach, and the 
line printer using the driving gear of this recording head. 
009] 

he means for solving a technical problem, and its operation and effectiveness] The next configuration was used for 
s invention in order to solve a part of such a problem [ at least ]. Namely, the driving gear of the ink jet recording 
ad of this invention By operating the pressure generating component prepared corresponding to each of two or more 
zzle orifices The 1 st driving pulse for being the driving gear of the ink jet recording head which makes an ink droplet 
sathe out from said nozzle orifice, and making the 1 st ink droplet breathe out from said two or more nozzles, A drive 
pal generation means to generate the driving signal which comes to contain the 2nd driving pulse for making the 2nd 
jger ink droplet than said 1 st ink droplet breathe out from these two or more nozzles, With a driving pulse selection 
sans to choose at least one driving pulse in said each driving pulse within 1 record period corresponding to a record 
eel, and said driving signal containing the this chosen driving pulse When it is going to form a larger dot than the 
mponent driving means which drives said pressure generating component, and the dot formed of the 1 st or 2nd ink 
Dplet of an account With said pulse selection means, said the 1 st driving pulse and said 2nd driving pulse are chosen 
:o said 1 record period, and it is making into the summary to have had the large dot means forming which forms a 
•ge dot on said record medium by the ink droplet according to both driving pulses. 

310] Invention of the drive approach of the recording head corresponding to the driving gear of this recording head By 
erating the pressure generating component prepared corresponding to each of two or more nozzle orifices The 1st 
i ving pulse for being the drive approach of an ink jet recording head of making an ink droplet breathing out from said 
zzle orifice, and making the 1st ink droplet breathe out from said two or more nozzles, The driving signal which 
mes to contain the 2nd driving pulse for making the 2nd bigger ink droplet than said 1 st ink droplet breathe out from 
jse two or more nozzles is generated. At least one driving pulse in said each driving pulse is chosen within 1 record 
riod corresponding to a record pixel. When it is going to form a larger dot than the dot formed of the 1 st or 2nd ink 
}plet of an account It is making to drive said pressure generating component into the summary with said driving 
pal which chooses said the 1st driving pulse and said 2nd driving pulse into said 1 record period, and contains the this 
osen driving pulse. 

31 1] According to the driving gear and the drive approach of this ink jet recording head, at least one driving pulse in 
zh driving pulse corresponding to the 1st and 2nd ink droplet from which magnitude differs is chosen within 1 record 
riod, and a pressure generating component is driven with the driving signal containing this driving pulse. Therefore, 
j dot by the 1 st ink droplet formed corresponding to the 1 st driving pulse, The dot by the 2nd ink droplet formed 
rresponding to the 2nd driving pulse, By being able to form the dot by the 1st and 2nd ink droplets formed 
rresponding to both of the 1st and 2nd driving pulses, and using two of dots of this at least Multiple- value- ization 
yond the formation of 3 of forming bigger dot than this values which does not form a dot and which forms a small dot 
i be performed. 

)12] Moreover, by the driving gear and the drive approach of this ink jet recording head, the pressure generating room 
lich the volume is reduced according to deformation of a pressure generating component, and increases the fluid 
assure of ink is opened for free passage and established in the ink path to said nozzle, and it is possible to define 
Dther side and a driving signal as follows, and to control them. While forming one as a pulse which has at least the 1 st 
;nal as for which the 2nd driving pulse expands said pressure generating room, the 2nd signal holding an expansion 
ndition, and the 3rd signal which contracts said pressure generating room The time difference of the timing of said 1st 
pulsion of an ink droplet, and the initiation timing of said 1st signal of said 2nd driving pulse It is longer than the 
miscus return time amount TR from said 1st expulsion of an ink droplet, and is the configuration defined as time 
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lount shorter than TR+3 and Tm / 8 (Tm is a meniscus proper oscillation period). By adopting this configuration, it 
comes easy using a motion of the ink by the meniscus return from the 1 st expulsion of an ink droplet to carry out the 
d ink droplet as a big ink droplet. 

313] In this case, the regurgitation of ink is carried out and easy is influenced according to various descriptions of ink. 
>r example, if the viscosity of ink becomes high, it becomes that it is hard to be breathed out, and even if it gives the 
me driving signal, it will be thought that an ink droplet becomes small. Since it is influenced with the temperature of 
? ink to which the regurgitation of ink is carried out and easy indicates strong correlation to be the viscosity of ink, or 
jcosity, if the timing of the 1 st signal of the 2nd driving pulse is defined to the always same timing, the case where the 
ignitude of an ink droplet turns into non-wanting magnitude according to the viscosity of ink can be considered. Then, 
me rose meter (for example, ink temperature etc.) reflecting the viscosity of ink or this is detected, and it is also 
itable to carry out adjustable [ of the time difference of the timing of said 1st expulsion of an ink droplet and the 
tiation timing of said 1st signal ] for the initiation timing of said 1st signal based on the this detected parameter. 
314] It is also suitable to carry out adjustable [ of the time difference of the timing of the 1st expulsion of an ink 
Dplet and the initiation timing of the 1st signal of the 2nd driving pulse ] to a long side in usual ink, as said detected 
nperature serves as an elevated temperature from low temperature since the viscosity becomes so low that 
nperature becomes high. In this case, magnitude of the 2nd ink droplet cannot be depended on ink temperature, but 
n be kept comparable. 

315] Vibration by the helmholtz resonance expected for the above-mentioned configuration to take into consideration 
)ig motion of the ink that a meniscus vibrates with the vibration frequency of a proper after returning to the original 
:ation once the interface (meniscus) at the tip of ink retreats greatly when the 1st ink droplet is breathed out, but to 
pend for it on the rigidity of an ink path or a pressure generating room or a configuration if a motion of ink is 
served in a detail exists. Therefore, it is also effective to generate a driving signal in consideration of the period of 
oration by this helmholtz resonance. Also in this case, it will set as time amount which opened for free passage and 
tablished the pressure generating room which the volume is reduced according to deformation of a pressure generating 
mponent, and increases the fluid pressure of ink in the ink path to said nozzle, and took into consideration period-of- 
^ration Tc according the time difference of the timing of said 1st expulsion of an ink droplet, and the timing of said 
d expulsion of an ink droplet to helmholtz resonance of the ink of said pressure generating interior of a room. 
316] By deciding the timing of the 2nd pulse which generates the 2nd ink droplet in consideration of the proper 
cillation of the ink of an ink path, it becomes possible to control the magnitude of the 2nd ink droplet finely. In 
dition, even if it performs this control in piles with control in consideration of the meniscus return time amount 
mtioned above, it is suitable. 

317] It is possible that the time difference of the timing in consideration of a resonant frequency of said 1st expulsion 
an ink droplet and the timing of said 2nd expulsion of an ink droplet determines, and this time difference is defined as 
lirection as an integral multiple of period-of- vibration Tc by helmholtz resonance of the ink of the pressure generating 
:erior of a room, for example. In the case of an integral multiple, the weight of the 2nd ink droplet can be raised using 
Dper oscillation. 

31 8] In addition, when the regurgitation of ink is carried out and easy fluctuates by change of descriptions, such as 
nperature of ink, it is possible [ it ] to become the non-wanting amount of ink as a result having made the amount of 
c which carries out the regurgitation in consideration of the period of vibration by helmholtz resonance always 
urease. Therefore, the parameter which the regurgitation of ink was carried out and reflected easy, for example, ink, 
;cosity (or temperature of the ink reflecting this etc.) is detected. It is based on this parameter. The time difference of 
5 timing of the regurgitation of said 1st ink droplet, and the timing of said 2nd expulsion of an ink droplet It is good 
:o as what makes adjustable twice (integer +1/2) period-of- vibration Tc by helmholtz resonance as ink becomes is 
sy to be breathed out with said detected parameter. Even if it becomes that the description of ink changes also in this 
se and it is easy to be breathed out, the weight of an ink droplet is kept comparable. 

)19] Furthermore, the driving gear of the ink jet recording head mentioned above considers invention of the airline 
nter which applied the drive approach again, and can do things. This airline printer by operating the pressure 
nerating component prepared corresponding to each of two or more nozzle orifices By the ink droplet which is 
uipped with the ink jet recording head which makes an ink droplet breathe out from said nozzle orifice, and is 
bathed out from this nozzle A printing data input means to be the airline printer which records an image on a record 
sdium, and to input further the printing data which constitute an image and which have a gradation value for every 
eel, The 1 st driving pulse for making the 1 st ink droplet breathe out from said two or more nozzles, Within a drive 
^ial generation means to generate the driving signal which comes to contain the 2nd driving pulse for making the 2nd 
jger ink droplet than said 1st ink droplet breathe out from these two or more nozzles, and 1 record period 
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rresponding to a record pixel [ whether based on the gradation value of said inputted printing data, neither of said 1st 
d 2nd driving pulse is chosen, and the regurgitation of the ink droplet is carried out, and ] A driving pulse selection 
sans to determine whether to choose only either of said 1 st or 2nd driving pulse, or choose said both 1 st and 2nd 
ving pulses, It is making into the summary to have had the component driving means which drives said pressure 
nerating component with said driving signal containing the this selected driving pulse. 

320] Based on the gradation value of the inputted printing data, this airline printer chooses at least one driving pulse in 
zh driving pulse corresponding to the 1st and 2nd ink droplet from which magnitude differs within 1 record period, 
d drives a pressure generating component with the driving signal containing this driving pulse. Therefore, the dot by 
i 1st ink droplet formed corresponding to the 1st driving pulse, The dot by the 2nd ink droplet formed corresponding 
the 2nd driving pulse, By being able to form the dot by the 1 st and 2nd ink droplets formed corresponding to both of 
j 1st and 2nd driving pulses, and using two of dots of this at least Multiple-value-ization beyond the formation of 3 of 
*ming bigger dot than this values which does not form a dot and which forms a small dot can be performed, 
nsequently, without being able to form easily and certainly the dot by the small ink droplet, and the dot by the big ink 
)plet, and falling a print speed, the quality of the image to form can be boiled markedly and it can improve. 
)21] In addition, also in this airline printer, it is also suitable to define the relation between the 1st pulse signal and the 
d pulse signal in consideration of the period Tm of the meniscus return time amount TR or its proper oscillation or the 
;onant frequency Tc of the ink of an ink path. 
)22] 

mbodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on an example. 
The outline configuration of an airline printer : plan the facilities of explanation and explain from the whole airline 
nter configuration first. Drawing 2 is the block diagram showing the configuration of the airline printer as one 
ample of this invention. The scanner 1 2 and the color printer 22 are connected to the computer 90, and it functions as 
airline printer as a whole by loading a predetermined program to this computer 90, and performing so that it may 
jstrate. This computer 90 is equipped with following each part mutually connected by the bus 80 focusing on CPU81 
lich performs various data processing for controlling the actuation in connection with an image processing according 
a program so that it may illustrate. ROM82 stores beforehand a program and data required at CPU81 to perform 
rious data processing, and RAM83 is memory by which various programs and data required to perform various data 
>cessing by CPU8 1 similarly are written temporarily. The input interface 84 manages the input of the signal from a 
inner 12 or a keyboard 14, and the output interface 85 manages the output of the data to a printer 22. CRTC86 
ntrols the signal output to CRT21 in which color display is possible, and a disk controller (DDC) 87 controls transfer 
the data between a hard disk 16, or the flexible drive 15 or the CD-ROM drive which is not illustrated. The various 
)grams with which a hard disk 16 is provided in the form of [ which is loaded to RAM83 and performed ] various 
>grams or a device driver are memorized. 

)23] In addition, the serial input/output interface (SIO) 88 is connected to the bus 80. It connects with the modem 18 
i this SIO88 is connected to the dial-up line PNT through the modem 1 8. It is also possible by connecting the 
mputer 90 to the external network through this SIO88 and modem 1 8, and connecting with the specific server SV to 
wnload a program required for an image processing to a hard disk 16. Moreover, it is also possible to load a required 
>gram by the flexible disk FD and CD-ROM, and to perform a computer 90. 

)24] Drawing 3 is the block diagram showing the configuration of the software of this airline printer. By computer 90, 
: application program 95 is operating under a predetermined operating system. The video driver 91 and the printer 
ver 96 are included in the operating system, and the middle image data MID for transmitting to a printer 22 will be 
tputted to it through these drivers from an application program 95. The application program 95 which performs the 
ouch of an image etc. reads an image from a scanner 12, and it shows the image to CRT display 21 through a video 
ver 91, performing predetermined processing to this. The data ORG supplied from a scanner 12 are the original color 
:ture data ORG which are read in a color copy and consist of a color component of (Red R) Green (G) and three 
ors of blue (B). 

)25] If this application program 95 emits a printing instruction, the printer driver 96 of a computer 90 will change 
age information into reception from an application program 95, and will have changed this into the signal (signal 
iltiple-value-ized about each color of cyanogen, MAZENDA, yellow, and black here) which can process a printer 22. 
e interior of a printer driver 96 is equipped with the resolution conversion module 97, the color correction module 98, 
: color correction table LUT and the halftone module 99, and the rasterizer 100 in the example shown in drawing 6 . 
)26] The resolution conversion module 97 plays the role changed into the resolution of the color picture data which 
= application program 95 is treating, i.e., the resolution in which a printer driver 96 can treat the number of pixels per 
it length. In this way, since the image data by which resolution conversion was carried out is image information 
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rich still consists of three colors of RGB, it is changed into the data of each color of the cyanogen (C) which a printer 
uses for every pixel, MAZENDA (M), yellow (Y), and black (K), the color correction module 98 referring to the 
lor correction table LUT. In this way, the data by which color correction was carried out have the gradation value by 
dth of face, such as for example, 256 gradation. A halftone module performs half toning for a printer 22 to express 
s gradation value by distributing and forming a dot. In this example, since the expression of three values of dot 
thing, small dot formation, and large dot formation is possible for a printer 22, it is performing 3 value-ization about 
ch pixel, so that it may mention later. In this way, the processed image data is rearranged in order of the data which 
ould be transmitted to a printer 22 by the rasterizer 1 00, and is outputted as final image data FNL. In this example, it 
only playing the role which forms a dot according to image data FNL, and the printer 22 is not performing the image 
Dcessing. Moreover, although adjustment of the piezo-electric element driving signal which the printer 22 interior 
mtions later etc. is omitted in the printer driver 96 by the side of a computer 90, it is also possible to perform a setup 
two or more pulse signals contained in a piezo-electric element driving signal etc. by the printer driver 96 side using 
2 function of two-way communication with a printer 22. 

327] The outline configuration of a printer : B. The device in which a printer 22 conveys Form P by the paper feed 
)tor 23 as shown in drawing 4 , The device in which carriage 31 is made to reciprocate to the shaft orientations of a 
iten 26 by the carriage motor 24, The device in which drive the print head 28 carried in carriage 3 1 , and the 
gurgitation of ink and dot formation are performed, It consists of a control circuit 40 which manages an exchange of a 
;nal with these paper feed motors 23, the carriage motor 24, a print head 28, and a control panel 32, and a piezo- 
ictric element drive circuit 50 which generates the driving signal which drives a piezo-electric element in response to 
5 signal from this control circuit 40. 

328] The device in which carriage 31 is made to reciprocate to the shaft orientations of a platen 26 consists of location 
tection sensor 39 grades which detect the sliding shaft 34 which is constructed in parallel with the shaft of a platen 26, 
d holds carriage 31 possible [ sliding ], the pulley 38 which stretches the endless driving belt 36 between the carriage 
>tors 24, and the home position of carriage 3 1 . 

329] The cartridge 72 for color ink which contained the cartridge 71 for black ink (Bk) and the ink of cyanogen (CI), 
ht cyanogen (C2), a Magenta (Ml), light MAZENDA (M2), and five colors of Hierro (Y) can be carried in this 
rriage 31. About cyanogen and two colors of MAZENDA, it will have ink of two kinds of shades. A total of six heads 
for ink regurgitation thru/or 66 are formed in the print head 28 of the lower part of carriage 3 1 , and the introductory 
ring 67 (refer to drawing_5 ) which leads the ink from an ink tank to each of this head for colors is set up by the pars 
silaris ossis occipitalis of carriage 3 1 . If carriage 3 1 is equipped with the cartridge 71 for black (Bk) ink, and the 
rtridge 72 for color ink from the upper part, the introductory tubing 67 will be inserted in the connection hole prepared 
each cartridge, and supply of the head 61 for regurgitation thru/or the ink of 66 will be attained from each ink 
rtridge. 

330] Drawing 8 is the explanatory view showing the array of the ink jet nozzle Nz in the heads 61-66 for ink 
gurgitation. Arrangement of these nozzles consists of 6 sets of nozzle arrays which carry out the regurgitation of the 
c for every color, and is alternately arranged in the nozzle pitch k with 48 fixed nozzles Nz. The location of the 
ection of vertical scanning of each nozzle array is mutually in agreement. In addition, 48 nozzles Nz contained in 
^h nozzle array do not need to be arranged alternately, and may be arranged on the straight line. However, if it 
anges alternately as shown in drawing 8 , there is an advantage of being easy to set up the nozzle pitch k small on 
mufacture. 

)31] The regurgitation of the ink from the nozzle Nz mentioned above is controlled by the control circuit 40 and the 
jzo-electric element drive circuit 50. The internal configuration of a control circuit 40 was shown in drawing. 1_0 . The 
erface 43 which receives printing data including the multiple-value gradation information from a computer 90 etc. 
;ide a control circuit 40 so that it may illustrate (henceforth "I/F"), RAM44 which performs various data storages, and 
)M45 which memorized the routine for various data processing etc., The control section 46 which consists of a CPU 

an oscillator circuit 47, and the drive signal generating circuit 48 as a "drive signal generation means" which 
nerates the driving signal to each piezo-electric element of the below-mentioned print head 28, It has I/F49 for 
nsmitting the printing data and the driving signal which were developed by dot pattern data to the paper feed motor 
, the carriage motor 24, and the piezo-electric element drive circuit 50. 

)32] Since printing data after 3 value-ized processing was made by the printer driver 96 are sent, a control circuit 40 
ce develops data to output-buffer 44C according to arrangement of the nozzle array of a print head, and after storing 
s printing data in receive buffer 44A, if this is outputted through I/F49, it is sufficient [ this example from a computer 
] for it. On the other hand, when the data transmitted from a computer 90 are printing data including multiple- value 
idation information, a printer 22 shall just perform processing of the formation of 3 values etc. in a control circuit 40 
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>r example, when it is data of a PostScript format). In this case, printing data are stored in receive buffer 44A inside a 
;ording apparatus through I/F43. After command analysis is performed to the record data stored in receive buffer 44A, 
is sent to middle buffer 44B. Within middle buffer 44B, the record data as an intermediate form cconverted with the 
eudo code by the control section 46 are held, and processing which the address of the printing location of each 
)habetic character, the class of qualification, magnitude, and a font etc. adds is performed by the control section 46. 
jxt, a control section 46 analyzes the record data in middle buffer 44B, performs 3 value-ization according to 
adation information, and makes output-buffer 44C develop and memorize dot pattern data. 

333] The dot pattern formed into 3 value will be developed by output-buffer 44C, and, in any case, it will be stored in 
A print head outputs this dot pattern data through I/F49, after preparing the dot pattern data equivalent to a part for 
e scan of a head for output-buffer 44C since it has the nozzle of each 48 colors so that it may mention later. It consists 
2 bits as gradation data for every nozzle, and "10" supports to small dot formation and "11" supports [ "00" ] large dot 
rmation without a dot, respectively so that the printing data developed as dot pattern data may be mentioned later. 
)out the situation of the configuration of data, and dot formation, it mentions later. 

334] C. The mechanism of the ink regurgitation : explain the device in which the regurgitation of ink and dot 
rmation are performed. The explanatory view in which drawing 5 shows the outline configuration inside the head 28 
r ink regurgitation, and drawing 6 are the mimetic diagrams showing signs that telescopic motion of piezo-electric 
;ment PE performs the regurgitation of ink. If carriage 31 is equipped with ink cartridges 71 and 72, as shown in 
awing 5 , the ink in an ink cartridge will be sucked out through the introductory tubing 67 using capillarity, and it will 

led to each color head 61 of the print head 28 prepared in the carriage 3 1 lower part thru/or 66. In addition, although 
tuation which attracts ink to the head 61 of each color thru/or 66 with the pump of dedication is performed when 
uipped with an ink cartridge for the first time, in this example, illustration and explanation are omitted for a print head 

about the configuration of a wrap cap etc. at the time of the pump for suction, and suction. 

335] 48 nozzles Nz are formed in it for every color as explained to the head 61 of each color thru/or 66 later (refer to 
awing .8 ), and piezo-electric element PE which is one of the electrostriction components and was excellent in 
>ponsibility as a pressure generating component for every nozzle is arranged. Piezo-electric element PE is installed in 
j location adjacent to the ink path 68 to which ink is led to Nozzle Nz so that it may illustrate on the drawing 6 upper 
se. The crystal structures of piezo-electric element PE are distortion and the component which changes electric- 
jchanical energy into a high speed extremely by impression of an electrical potential difference as everyone knows, 
szo-electric element PE contracts only the impression time amount of an electrical potential difference, and makes one 
le attachment wall of the ink path 68 deform in this example, by impressing the electrical potential difference of 
^determined time width of face to inter-electrode [ which was prepared in the both ends of piezo-electric element 
i ], as shown in the drawing 6 lower berth. Consequently, it contracts according to contraction of piezo-electric 
:ment PE, and the ink equivalent to a part for this contraction serves as Particle Ip, and the volume of the ink path 68 
breathed out by the high speed from the tip of Nozzle Nz. Printing is performed when this ink particle Ip sinks into 
? form P with which the platen 26 was equipped. 

336] Although the principle of the expulsion of an ink droplet using a piezo-electric element was explained using the 
metic diagram, the detail of the ink regurgitation device using actual piezo-electric element PE was shown in drawing 
Drawing_7 is the sectional view showing an example of the head 61 for record thru/or the mechanical cross-section 
ucture of 66. This head consists of an actuator unit 121 and a passage unit 122 greatly so that it may illustrate. The 
aiator unit 121 consists of piezo-electric element PE, the 1st covering device material 130, the 2nd covering device 
iterial 136, and spacer 135 grade. The 1st covering device material 130 consists of sheet metal of a zirconia with a 
ckness of about 6 micrometers, the common electrode 131 used as one pole is formed in the front face, piezo-electric 
:ment PE is fixed so that the pressure generating room 132 later mentioned on the front face may be countered, and 
; drive electrode 134 which consists of a layer of comparatively flexible metals, such as Au, is farther formed in the 
»nt face. 

)37] Here, piezo-electric element PE forms the actuator of a flexurally oscillating mold by the 1st covering device 
iterial 130. Piezo-electric element PE deforms in the direction which will elongate if it deforms in the direction which 
11 contract if a charge is added, and contracts the volume of the pressure generating room 132 and the added charge 
icharges, and is extended based on the volume of the pressure generating room 132. 

)38] The spacer 135 formed in the lower part of the 1st covering device material 130 drills a through-hole at ceramic 
ites, such as the thickness suitable for forming the pressure generating room 132, for example, a 100-micrometer 
conia etc., (Zr02), is constituted, and the 2nd covering device material 136 and the 1st covering device material 130 
uch are mentioned later carry out the closure of both sides, and it forms the above-mentioned pressure generating 
>m 132. 
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039] The 2nd covering device material 136 fixed to the other end of a spacer 135 is constituted considering ceramics, 
ch as a zirconia, as the quality of the material like the spacer 135. Two free passage holes 138,139 which constitute 
c passage between the pressure generating rooms 132 are drilled in this 2nd covering device material 136. The free 
ssage hole 138 connects the ink feed hopper 137 and the pressure generating room 132 which are mentioned later, and 
j free passage hole 139 connects a nozzle orifice Nz and the other end of the pressure generating room 132. 
D40] These each part material 130,135,136 fabricates a ceramic clay-like ingredient in a predetermined configuration, 
d it is summarized as an actuator unit 121, without using adhesives by carrying out the laminating of this and 
Icinating it. 

04 1] Next, the passage unit 122 is explained. The passage unit 122 consists of an ink feed hopper formation substrate 
0, an ink room formation substrate 143, a nozzle plate 145, etc. While the ink feed hopper formation substrate 140 
rves as the fixed substrate of the actuator unit 121, the nozzle orifice Nz is formed for the ink feed hopper 137 in the 
d side by the side of the pressure generating room 132 at the many-items side of the pressure generating room 132, 
spectively. The ink feed hopper 137 is a free passage way which connects the ink room 141 common to each nozzle, 
d the pressure generating room 132, and the cross section is made small enough compared with the free passage hole 
8 etc., and it is designed so that it may function as an orifice. 

042] The closure of the ink room formation substrate 143 is carried out by the nozzle plate 145 in the field of another 
le, it is the member which forms the ink room 141 with the ink feed hopper formation substrate 140, and the nozzle 
;e passage hole 144 linked to a nozzle orifice 123 is formed. The ink room 141 is connected to the ink passage which 
mds in a row in ink cartridges 71 and 72 and which is not illustrated so that ink may flow from the ink tank which is 
t illustrated. 

043] The glue lines 146,147, such as a heat joining film and adhesives, are fixed in between [ each ], and these ink 
sd hopper formation substrate 140, the ink room formation substrate 143, and the nozzle plate 145 constitute the 
ssage unit 122 as a whole. 

344] The glue lines 148, such as a heat joining film and adhesives, are fixed, and this passage unit 122 and the above- 
jntioned actuator unit 121 constitute each head 61 for record thru/or 66. 

345] If piezo-electric element PE will be contracted if the seal of approval of the electrical potential difference is 
rried out and a charge is added between the drive electrodes 131,134 of piezo-electric element PE by the above- 
mtioned configuration, the volume of the pressure generating room 132 is reduced and a charge is discharged 
nversely, piezo-electric element PE will be elongated and the volume of the pressure generating room 132 will 
;rease. If the pressure generating room 132 expands, the pressure in the pressure generating room 132 will decline, 
d ink will flow in the pressure generating room 132 from the common ink room 141. If a charge is added to piezo- 
jctric element PE, the volume of the pressure generating room 132 will be reduced, the pressure in the pressure 
nerating room 132 will rise for a short time, and the ink in the pressure generating room 132 will be breathed out 
tside through a nozzle orifice Nz. At this time, ink droplet IP is breathed out outside. 

346] By the way, in the print head 28 for ink jet record constituted in this way, the ink which exists in the passage 
lich results in Nozzle Nz causes an oscillating phenomenon as a fluid with change of the pressure of the pressure 
nerating room 132. At least two kinds of proper oscillation exists in this vibration. After one breathes out an ink 
)plet, it is vibration of the comparatively long period to which the meniscus which is an ink interface returns. This is 
[led proper oscillation (period Tm). Another is vibration called the helm HORUMU resonance produced in a fluid by 
istence of the pressure generating room 132, and is a short vibration (period Tc) of a period comparatively compared 
th proper oscillation. When the helm HORUMU resonance frequency f of this pressure generating room 132 sets the 
stance of Mn and the ink feed hopper 137 to Ms for the inertance of Cv and a nozzle orifice 123, a degree type (1) 
3ws the rigid compliance by the ingredient itself which forms Ci and the pressure generating room 132 for the fluid 
mpliance resulting from the compressibility of the ink of the pressure generating room 132, such as the 1st covering 
vice material 130 and piezo-electric element PE. 
)47] 

l/(2pi) xroot {(Mn+Ms)/(MnxMs)/(Ci+Cv)} 

;i) 

)48] Moreover, if compliance of a meniscus is set to Cn and the viscous drag of ink passage will be disregarded, the 

>per oscillation period Tm of a meniscus is shown by the degree type (2). 

)49] 

i=2pixroot {(Mn+Ms) Cn} - (2) 

)50] Moreover, when the consistency of V and ink is set to rho and c of the acoustic velocity in the inside of ink for 
* volume of the pressure generating room 132, the fluid compliance Ci is shown by the degree type (3). 
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351] 

=V/rho c2 - (3) 

352] In addition, since the rigid compliance Cv of the pressure generating room 132 is in agreement with the static 
luction of area of the pressure generating room 132 when impressing unit pressure to the pressure generating room 
2, it can calculate an actual value by measuring this. 

353] The period Tc of the proper oscillation excited by the meniscus by contraction and expanding of piezo-electric 
;ment PE is the same as the period obtained with the inverse number of the helm HORUMU resonance frequency f. If 

example of count adapted to an example is given, for 2xl08kgm-4 and Inertance Ms, lxlO-20m5N-l and the rigid 
mpliance Cv of the helm HORUMU resonance frequency f at the time of being lxl08kgm-4 will be [ the fluid 
mpliance Ci / 1.5xlO-2(3m5N-l and Inertance Mn ] 125kHz, and the period Tc will be set to 8 microseconds. 
354] D. The outline of formation of a size dot : the nozzle Nz of each 48 colors with which the printer 22 of this 
ample was equipped is equally formed in the bore. Two kinds of dots from which a path differs using this nozzle Nz 
a be formed. This principle is explained. Drawing 9 is the explanatory view having shown typically the relation 
tween the drive wave of the nozzle Nz at the time of ink being breathed out, and the ink Ip breathed out. It is a wave 
the time of the drive wave shown with the broken line in drawing 9 carrying out the regurgitation of the usual dot. 
sniscus Me will be in the condition of having cratered inside Nozzle Nz as it was shown in the condition A of drawing 

in order that piezo-electric element PE might deform the volume of the pressure generating room 132 in the 
:reasing direction, once it impressed the electrical potential difference of minus to piezo-electric element PE in the 
:tion d2. On the other hand, if a minus electrical potential difference is rapidly impressed using the drive wave shown 
the continuous line of d rawing 9 as shown at the section d2, a meniscus will be in the condition of having cratered 
;ide greatly compared with Condition A as shown in the Condition a. 

355] It is based on the following reason that the configuration of a meniscus changes with pulse shape of the electrical 
tential difference of the minus which carries out a seal of approval to piezo-electric element PE. A piezo-electric 
:ment deforms according to the shape of a pulse form of the electrical potential difference by which the seal of 
proval was carried out, and fluctuates the volume of the pressure generating room 132. If the change carries out very 
iwly when the volume of the pressure generating room 132 increases, with increase of the volume of the pressure 
nerating room 132, ink will be supplied from the common ink room 141, and a meniscus will hardly change. On the 
ler hand, when telescopic motion of piezo-electric element PE is performed for a short time and change of the volume 
the pressure generating room 132 arises rapidly, it will not do from supply of ink being restricted by the ink feed 
pper 137 from the ink room 141, but a meniscus will be influenced by change of the volume of the pressure 
aerating room 132. When change of an electrical potential difference which carries out a seal of approval to piezo- 
ictric element PE is loose (refer to drawing 9 broken line), retreat of a meniscus is small, and when change of a seal- 
approval electrical potential difference is rapid (refer to drawing 9 continuous line), it is based on the balance of this 
; supply that retreat of a meniscus becomes large. 

)56] Ink is breathed out based on the principle it was previously explained using draw ing 6 that just carried out 
plied voltage to piezo-electric element PE from the condition that the meniscus retreated next (section d3). At this 
le, from the condition (condition A) of having seldom cratered the meniscus inside, as shown in Condition B and 
•ndition C, a big ink droplet is breathed out, and from the condition (condition a) to which the meniscus was cratered 
:ide greatly, as shown in Condition b and Condition c, a small ink droplet is breathed out. 

)57] According to the rate of change at the time (sections dl and d2) of making driver voltage negative, the diameter 
a dot can be changed as shown above. However, it is very difficult to perform control which changes the wave of a 
ving signal for every dot by the printer equipped with two or more nozzles Nz. So, at this example, the size dot is 
med by preparing the driving signal containing two different wave-like pulse signals, and preparing printing data 
wording to this signal. This technique is explained below. 

)58] E. A piezo-electric element drive circuit and a driving signal : in this example, two kinds, the drive wave for 
ming the small small dot of the diameter of a dot and the drive wave for forming the big large dot of the diameter of a 
t, are prepared based on such relation between a drive wave and the diameter of a dot (refer to drawing 11). About 
: situation of formation of the ink droplet of the size by the difference in a driving signal, it mentions later with the 
:ail of generation of a driving signal. 

)59] First, the configuration which generates the wave-like driving signal shown in drawing J 1 is explained. The 
ving signal shown in drawing 11 is generated by the piezo-electric element drive circuit 50. Drawing 12 is the block 
igram showing the internal configuration of this piezo-electric element drive circuit 50. So that it may illustrate inside 
s piezo-electric element drive circuit 50 The memory 51 which receives and memorizes the signal from a control 
cuit 40, and the contents of this memory 51 are read. The latch 52 who holds temporarily, the adder 53 adding this 
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:ch's 52 output, and another latch's 54 output mentioned later, D/A converter 56 which changes latch's 54 output into 
alog data, and the changed analog signal to the voltage swing for a piezo-electric element PE drive It consists of the 
rrent amplification sections 58 for performing the current supply source corresponding to the voltage amplification 
ztion 57 to amplify and the amplified voltage signal. Here, memory 51 memorizes the predetermined parameter which 
termines the wave of a driving signal. The wave of a driving signal is determined by the predetermined parameter 
forehand received from the control circuit 40 so that it may mention later. The piezo-electric element drive circuit 50 
reives clock signals 1, 2, and 3, a data signal, an address signal 0 or 3, and a reset signal from a control circuit 40, as 
own in drawing 12 . 

060] Drawing 13 is the explanatory view showing signs that the wave of a driving signal is determined, by the 
nfiguration of the piezo-electric element drive circuit 50 mentioned above. First, in advance of generation of a driving 
pial, some data signals which show the slew rate of a driving signal, and the address signal of the data signal are 
tputted to the memory 51 of the piezo-electric element drive circuit 50 from a control circuit 40 synchronizing with a 
)ck signal 1 . Although only 1 bit of data signals does not exist, as shown in drawing 14 , they have the composition of 
changing data, by the serial transmission which makes a clock signal 1 a synchronizing signal. That is, in transmitting 
redetermined slew rate from a control circuit 40, synchronizing with a clock signal 1, a two or more bits data signal is 
tputted first, and it outputs after that the address which stores this data as an address signal 0 thru/or 3 synchronizing 
th a clock signal 2. To the timing to which this clock signal 2 was outputted, memory 51 reads an address signal and 
ites the received data in that address. Since an address signal is a 4-bit signal of 0 thru/or 3, it can make a note of a 
iximum of 16 kinds of slew rates, and can memorize them to 51. In addition, the most significant bit of data is used as 
;ign. 

361] If Address B is outputted to an address signal 0 thru/or 3 after a setup of each addresses A and B and the slew 
:e to ... is completed, the slew rate corresponding to this address B will be held by the 1st latch 52 with the first clock 
jnal 2. It is in this condition, and if a clock signal 3 is outputted next, the value with which the 1st latch's 52 output 
is added to the 2nd latch's 54 output will be held at the 2nd latch 54. That is, whenever it will receive a clock signal 3 
:er that once the slew rate corresponding to an address signal is chosen as shown in drawing 13 , the 2nd latch's 54 
tput is fluctuated according to the slew rate. The slew rate stored in Address B serves as a value corresponding to unit 
ae-amount **T Hitting and only electrical -potential-difference **V 1 going up an electrical potential difference. In 
dition, an increment or reduction is determined by the sign of the data stored in each address. 

362] In the example shown in drawing 13 , the value in the case of maintaining a value 0, i.e., an electrical potential 
fference, as a slew rate is stored in Address A. Therefore, if Address A becomes effective with a clock signal 2, the 
ive of a driving signal will be maintained at a condition without increase and decrease, i.e., a flat condition. Moreover, 
5 slew rate corresponding to only **V 2 falling a unit time amount **T per electrical potential difference is stored in 
idress C. after [ therefore, ] Address C becomes effective with a clock signal 2 — this electrical-potential-difference 
V — an electrical potential difference will fall and go every [ 2 ]. 

363] The wave of a driving signal is freely controllable only by outputting an address signal and a clock signal 2 from 
control circuit 40 by the technique mentioned above, an example — each pulse which constitutes the driving signal to 
:k is explained using drawing 11 . First, in the record period corresponding to one record pixel, a driving signal is 
uglily divided and consists of the 1 st pulse and the 2nd pulse. The electrical-potential-difference value starts the 1 st 
Ise from the middle potential Vm (Tl 1), it goes up with inclination fixed to the maximum potential VP (T12), and 
ly predetermined time maintains the maximum potential VP (T13). Next, it descends with inclination fixed to the 1st 
nimum potential VLS (T14), and, as for the 1st pulse, only predetermined time maintains the minimum potential VLS 
15). After that, it goes up again with inclination fixed to the maximum potential VP (T16), and, as for the electrical- 
tential-difference value of the 1st pulse, only predetermined time maintains the maximum potential VP (T17). Then, 
j 1st pulse descends with inclination fixed to the middle potential Vm (T18). 

)64] Here, if the charge pulse T12 is impressed to piezo-electric element PE, piezo-electric element PE will bend in 
5 direction which shrinks the volume of the pressure generating room 132, and will generate positive pressure in the 
assure generating room 132. Consequently, a meniscus rises from a nozzle orifice 123. Although the potential 
Terence of the charge pulse T12 is large, and it is possible to also make an ink droplet breathe out by the charge pulse 

2 when electrical-potential-difference inclination is steep, the potential difference of the charge pulse T12 is set as the 
lge in which an ink droplet is not breathed out by the charge pulse T12 in this example. In this example, further, the 
arging time of the charge pulse T12 is set as the period more than Tc (at this example, it is [ Tc and ] the same period 
Dstantially) so that a meniscus may not excite vibration of the helmholtz period Tc. 

)65] The meniscus which rose by the charge pulse T12 is changed to the motion which returns into a nozzle orifice 

3 by vibration of a period Tm with the surface tension of ink, while the hold pulse Tl 3 is impressed. If the discharge 
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lse T14 is impressed, piezo-electric element PE will bend in the direction which expands the pressure generating 
3m 132, and negative pressure will produce it in the pressure generating room 132. The motion of a meniscus to the 
zzle orifice 123 interior by this negative pressure is superimposed by vibration of the above-mentioned period Tm, 
d a meniscus is greatly drawn in the interior of a nozzle orifice 123. Thus, a meniscus can be greatly drawn in the 
erior of a nozzle orifice 123 also by the potential difference of the comparatively small discharge pulse T14 by 
pressing the discharge pulse T14 to the timing to which a meniscus goes to the interior of a nozzle orifice 123. At this 
ample, drawing in of the above meniscuses is guaranteed for the duration of the hold pulse T13 by the thing of Tm for 
lich about 1/is set to 2. 

)66] If the charge pulse T16 is impressed from the condition that the meniscus was drawn, positive pressure will 
cur in the pressure generating room 132, and a meniscus will rise from a nozzle orifice 123. At this time, since the 
miscus is greatly drawn in the interior of a nozzle orifice 123, even if the pressure of the positive pressure direction is 
ded, the ink droplet breathed out will remain in a minute ink droplet. The discharge pulse Tl 8 is a discharge pulse for 
ppressing the proper oscillation of the meniscus excited by the discharge pulse T14 and the charge pulse T16, and 
presses the discharge pulse T18 which makes a meniscus go to the interior of a nozzle orifice 123 to the timing to 
lich the proper oscillation of a period Tc goes to the outlet of a nozzle orifice 123. Consequently, retreat of the 
miscus after the regurgitation of a very small ink droplet is completed is controlled by the comparatively small thing. 
)67] Next, the 2nd pulse is explained. The 2nd pulse is started from the middle potential Vm following on the 1st 
lse (T19). It descends with inclination fixed to the 2nd minimum potential VLL (T21), and only predetermined time 
lintains the minimum potential VLL (T22). The minimum potential VLL of this 2nd pulse is lower than the minimum 
tential VLS of the 1st pulse. And it goes up with inclination fixed to the maximum potential VP (T23), and, as for the 
:ctrical-potential-difference value of the 2nd pulse, only predetermined time maintains the maximum potential VP 
24). Then, the 2nd pulse descends with inclination fixed to the middle potential Vm (T25). 
)68] If the discharge pulse T21 is impressed, negative pressure will arise in the pressure generating room 132 as 
mtioned above, and a meniscus will be drawn in the interior of a nozzle orifice 123. However, the slew rate is set up 
that a meniscus may not be greatly drawn in the interior of a nozzle orifice 123 compared with the 1st pulse by 
ting up the potential difference of the discharge pulse T2 1 smaller than the potential difference of the discharge pulse 
4 of the 1 st pulse. 

)69] If the charge pulse T23 is impressed, positive pressure will occur in the pressure generating room 132, and a 
;niscus will rise from a nozzle orifice 123. Since the pressure variation of the positive pressure direction occurs in the 
adition that a meniscus is not drawn so much in the interior of a nozzle orifice 123, at this time, the ink droplet 
sathed out turns into a big ink droplet compared with the 1st pulse. In addition, the discharge pulse T25 of the last of 
s 2nd pulse is a discharge pulse for suppressing the proper oscillation of the meniscus excited by the discharge pulse 
1 and the charge pulse T23, and is impressed to the timing to which a meniscus goes in the direction of an outlet of a 
zzle orifice 123 by the proper oscillation of a period Tc. 

)70] the case where the 1 st pulse and the 2nd pulse are chosen continuously — after all — two ink droplets — the empty 
id from Nozzle Nz ~ ****** ~ although it becomes things, two ink droplets reach the almost same location on a 
m. Drawing 15 showed this situation. The biggest dot is formed for the small ink droplet IPs corresponding to the 1st 
lse, and the big ink droplet IPm which corresponded the 2nd pulse by [ on a form ] reaching the same location mostly 
that it may illustrate. When forming two kinds of dots using the driving signal shown in drawin g 1 1 , since the 2nd 
lse of the variation of piezo-electric element PE is larger, ink droplet IP will be breathed out with sufficient vigor, and 
; big flight rate of an ink droplet IPm has it compared with the small ink droplet IPs. [ large ] Thus, if the scan speed 
carriage 31 and the regurgitation timing of both ink droplets are adjusted according to the distance between carriage 
and Form P, moving carriage 3 1 to a main scanning direction since a difference exists in the flight rate of an ink 
>plet when discharge and an ink droplet big next are breathed out for a first small ink droplet, both ink droplets can be 
de to reach Form P to the almost same timing. In this example, it does in this way and the large dot with the biggest 
meter of a dot is formed from two kinds of driving pulses of dr awing 1 1 . 

)71] F. vibration of a meniscus and timing [ of the 2nd pulse ]: — independent [ in the regurgitation of an ink droplet 
responding to the 1 st pulse, and the regurgitation of the ink droplet corresponding to the 2nd pulse ] in this example, 
explained above — or, although it can carry out continuously Total of the ink weight at the time of forming an ink 
»plet continuously by the 1st pulse and the 2nd pulse is adjusting the 1st and 2nd pulse form ** timing in 
isideration of vibration of a meniscus so that it may become large intentionally from the total at the time of forming 
:h ink droplet independently. This point is explained below. Drawing 16 is the explanatory view showing the relation 
the pulse selection and the ink droplet weight per 1 record period in this example. When the 1 st pulse and the 2nd 
se are continuously chosen so that it may illustrate, compared with total of the ink droplet weight at the time of 
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oosing the 1 st pulse and the 2nd pulse independently, respectively, it turns out that ink weight carried out the 
:rement in 5ng in total. This ink weight increase is obtained by forming the 2nd ink droplet to the predetermined 
ning in consideration of a motion of a meniscus, after breathing out a small ink droplet, the ratio of the ink weight (an 
ample 20 ng(s)) of a large dot [ as opposed to the ink weight (an example 5 ng(s)) of a small dot as a result ] — 
eadth — the adjustable range of the diameter of a record dot is supposed to have been substantially made large further 
le terminal point of the charge pulse T16 of the 1st pulse which is specifically "timing of the 1st expulsion of an ink 
oplet" in this example, Time amount with the starting point of the charge pulse T21 of the 2nd pulse which is "the 
tiation timing of the 1 st signal which expands a pressure generating room" The time amount of the hold pulse T19 is 
t up so that it may become "+ (meniscus return time amount from the 1st expulsion of an ink droplet)" (1/8 of the 
miscus proper oscillation period Tm) mentioned later. 

072] Drawing. 17 and drawing J 8 are the explanatory views showing a motion of the meniscus in the 1st example. An 
is of ordinate shows the amount of meniscus displacement, and the axis of abscissa shows time amount. The sign 707 
drawing shows the effective area of a nozzle orifice 123, and the lower part of the nozzle effective area 707 is 
uivalent to the interior of a nozzle orifice 123. Moreover, the curve 708 in drawing shows the variation rate of a 
sniscus. Therefore, the inclination (differential value) of the tangent of the curve 708 in drawing shows the rate of a 
sniscus. Moreover, when an ink droplet is breathed out, the area (illustration hatching section) of one closed region 
lich the curve 708 corresponding to the timing is between axes of abscissa, and forms more nearly up than an axis of 
scissa will be proportional to the weight of an ink droplet mostly. 

373] a meniscus when drawing 17 impresses the 1st pulse independently — it is a variation rate. An ink droplet is 
sathed out corresponding to the peak 704 of meniscus vibration. That is, at this time, it dissociates from a meniscus, 
d an ink droplet turns into a minute ink droplet, and carries out the regurgitation. Then, a meniscus will be in the 
ndition of having been drawn from the nozzle effective area 707. The drawn meniscus once reaches the nozzle 
recti ve area 707 toward the nozzle effective area 707 at the beginning of return at the time of time of day 701 with the 
rface tension of a meniscus. The elapsed time from the timing of the 1st expulsion of an ink droplet to time of day 701 
"meniscus return time amount from 1 st expulsion of an ink droplet" TR here. Furthermore, a meniscus exceeds the 
zzle effective area 707 and begins to return soon. That is, a meniscus will cause damping oscillation. When time of 
y when a meniscus results in the nozzle effective area 707 again is set to 709, the elapsed time from time of day 701 
time of day 709 is about 1 of proper oscillation period Tm of meniscus/2, time of day 703 — the 1st after [ expulsion 
an ink droplet ] meniscus ~ the point with which a variation rate serves as max — it is — the elapsed time of time of 
y 701 to the time of day 703 — about [ of the proper oscillation period Tm of a meniscus ] — it is equal to one fourth, 
me of day 702 is the almost middle time of day of the time of day 701 when the rate of the meniscus which goes to 
5 nozzle orifice 123 exterior serves as max, and said time of day 703, and its elapsed time of time of day 701 to the 
le of day 702 is equal to the abbreviation 1/8 of the proper oscillation period Tm of a meniscus. Time of day 710 is 
5 almost middle time of day of time of day 703 and said time of day 709, and its elapsed time of time of day 701 to the 
le of day 710 is equal to the abbreviation 3/8 of the proper oscillation period Tm of a meniscus. 
374] Next, the increment phenomenon of the amount of ink droplets when continuing at the 1st pulse and impressing 
5 2nd pulse is explained, referring to drawing 18 . In this example, as shown in drawing 18 , the driving signal is set 
so that impression of the discharge pulse T21 which is "the initiation timing of the 1st signal which expands a 
assure generating room" may begin on the point of time of day 702. the condition of the meniscus in this time of day 
2 — a meniscus — a variation rate — a rate and a meniscus — since each variation rate serves as nozzle orifice 1 23 
twardness, the operation which is going to draw a meniscus in the nozzle orifice 123 interior by the discharge pulse 
1 of the 2nd pulse is offset, and the amount of drawing in of the variation rate 708 of a meniscus is reduced, 
■nsequently, by impression of the charge pulse T23, the peak 705 of meniscus vibration becomes high and the 
ignitude of the ink droplet separated from a meniscus becomes large. In addition, in drawing 18 , the sign 706 in 
iwing shows the time difference of the terminal point of the charge pulse T16 which is "timing of the 1st expulsion of 
ink droplet", and the starting point of the discharge pulse T21 which is "the initiation timing of the 1st signal which 
pands a pressure generating room." 

)75] The total and relation of ink droplet weight which are breathed out by drawing 19 by the phase, the 1st pulse, and 
; 2nd pulse of "the initiation timing of the 1st signal of the 2nd pulse" are shown. The total value of the ink droplet 
;ight by which an axis of ordinate is breathed out by the 1st pulse and the 2nd pulse, and an axis of abscissa show time 
lount. The ink droplet weight curve GI carries out adjustable [ of the initiation timing of the 1 st signal of the 2nd 
Ise ] till time of day 701-710, and measures the total value of the amount of ink. It carries out asymptotic [ of the total 
ink droplet weight ] to ink droplet weight (5+10=) 15ng when breathing out the 1st pulse and the 2nd pulse 
lependently respectively as it is set to maximum 20ng and the initiation timing of the 1st signal of the 2nd pulse is 
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tended, when initiation timing of the 1st signal of the 2nd pulse is made into the time-of-day 702 neighborhood. On 
i contrary, also when initiation timing of the 1st signal of the 2nd pulse is shortened, total of ink droplet weight is 
iuced. This is in the condition that the meniscus was drawn in the nozzle orifice 123 interior, and is considered for 
awing a meniscus in the nozzle orifice 123 interior by the discharge pulse T21 of the 2nd driving pulse further. From 
awing 18 , it is longer than the meniscus return time amount TR from said 1st expulsion of an ink droplet, and the 
le difference of the timing of the 1st expulsion of an ink droplet and the 1st initiation timing of an electrical-potential- 
fference downward wave of the 2nd driving pulse is understood that it is desirable to make it shorter than (meniscus 
urn time amount TR from 1st expulsion of an ink droplet) + (3/8 of the meniscus proper oscillation period Tm). That 
ink droplet weight can be increased from the case where an ink droplet is breathed out for the initiation timing of the 
t signal of the 2nd pulse, respectively by the time amount of time of day 701 to the time of day 710, then two pulses. 
376] G. The modification of the drive circuit 50 : although the driving signal added to piezo-electric element PE was 
nerated in the 1st example explained above using D/A converter 56 based on the command from a control circuit 40 
le, the drive circuit which generates a driving signal can also be realized by circuit 50A shown in drawing 20 . An 
ample of the configuration of this drive circuit 50A is explained based on drawing_20 . This drive circuit 50A consists 
shift registers 253A-253N, the latch components 254A-254N, level shifters 255A-255N, switching devices 256A- 
6N, and piezo-electric elements 257A-257N corresponding to each nozzle of a head 28. Printing data consist of 2 bit 
ta for every nozzle, as shown in (10), (1 1), etc. And the bit data of each digit about all nozzles are inputted into shift 
?isters 253 A-253N in 1 record period. 

377] That is, after serial transmission of the data of the bit 2 which is a high order bit for all nozzles is carried out to 
ift registers 253 A-253N, the data of the bit 2 for all these nozzles are latched by the latch components 254A-254N. 
rial transmission of the data of the bit 1 which is a lower bit for all nozzles is done next to shift registers 253A-253N 
this latch. 

378] And when the bit data which join each switching devices 256A-256N constituted, for example as an analog 
r itch are "1", a driving signal (COM) is directly impressed to piezo-electric elements 257A-257N, and each piezo- 
jctric elements 257A-257N are displaced according to the signal wave form of a driving signal. On the contrary, when 
i bit data which join each switching devices 256A-256N are "0", an each piezo-electric elements [ 257A-257N ] 
iving signal is intercepted, and each piezo-electric elements 257A-257N hold the last charge. 

379] It is the wave this circuit 50A as well as the 1st example indicated the driving signal (COM) to be to drawing 1 , 
d a small ink droplet and a big ink droplet are formed of the 1 st pulse and the 2nd pulse. 

380] The 1 st pulse is for making the small ink droplet of about 5 ng(s) breathe out. When recording a small dot, this 
t pulse is chosen independently and the small diameter of a dot is obtained. The 2nd pulse is always chosen in the 
ample shown in drawing 1 following on said 1 st pulse, and only the 2nd pulse is not chosen independently. It is as the 
t example having explained that the big ink droplet of abbreviation (5+15=) 20ng is breathed out, and the big diameter 
a dot is obtained by the 1 st and 2nd pulse being chosen continuously when recording a large dot. 
381] If a record dot is formed in the record paper by three patterns in the case (gradation value 3) of forming a large 
t when forming only a small dot about a gradation expression in the case of the non-dot which does not form a dot 
radation value 1) (gradation value 2), dot gradation of 3 gradation can be performed. In addition, as shown in (00), 
1), and (10), 2 bit data can express each gradation value. 

382] To a switching device 256, at the time of the 1st pulse generating, the case of the gradation value 2 of the small 
t which carries out the regurgitation only of the small ink droplet makes it synchronize, and impresses "1", and at the 
le of the 2nd pulse generating, if "0" is impressed, only the 1st pulse can be supplied to a piezo-electric element 257. 
iat is, by translating into 2 bit data (10) the 2-bit data (01) in which gradation 2 is shown (decoding), only the 1st pulse 
i be impressed to a piezo-electric element 257, and the gradation value 2 of a small dot can be realized. 
)83] If similarly 2 decoded bit data (1 1) are given to a switching device 256, the 1st pulse and the 2nd pulse are 
pressed to a piezo-electric element 257, the ink droplet of the smallness size of two shots reaches the target in the 
:ord paper continuously by this, each ink droplet is mixed, a large dot is formed substantially, and the gradation value 
:an be realized. Moreover, similarly, in the case of the gradation value 1 of the non-dot which does not carry out the 
gurgitation of the ink droplet, the gradation value 1 of a non-dot can be realized without impressing a pulse to a piezo- 
ictric element 257, if 2 bit data (00) are given to a switching device 256. 

)84] It supplements about the concrete configuration which gives 2-bit printing data to switching device 256 grade 
:h. First, the 2-bit printing data (Dl , D2) decoded by the control circuit 46 are memorized by output-buffer 44C. 
:re, Dl is the selection signal of the 1st pulse, and D2 is the selection signal of the 1st pulse. This 2-bit printing data is 
'en to the switching device 256 corresponding to each nozzle of a recording head 28 into 1 record period. The printing 
ta of the 1st nozzle in the location which makes n pieces the number of nozzles of a recording head 28, and 
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ecifically has the direction of vertical scanning (Dl 1, D21), As shown in (D12, D22), when the printing data of the 
d nozzle are expressed, synchronizing with a clock signal, the serial input of the data (... Dl 1, D12, D13, Din) of the 
t pulse selection signal Dl about all nozzles is carried out to a shift register 253. Similarly, the data (... D21, D22, 
>3, D2n) of the 2nd pulse selection signal D2 about all nozzles are transmitted to a shift register 253 within 1 record 
riod. This situation was shown in the bottom of dr aw ing 1 1 . 

085] As shown in drawing.] JL , the printing data which choose the driving pulse concerned before the timing which 
nerates the target driving pulse are transmitted to the shift register 253. And it is made to synchronize with generating 
the target pulse, and the latch component 254 is made to transmit and memorize the printing data set to the shift 
gister 253. After the pressure up of the printing data of the latch component 254 is carried out by the level shifter 255, 
2y are added to a piezo-electric element 257 as a driving signal through a switching device 256. 
086] H. The 2nd example : explain the 2nd example of this invention below. The whole configuration of the airline 
inter of the 2nd example is the same as that of the 1st example. The point that the 2nd example differs from the 1st 
ample is a point which makes adjustable the time difference of the timing of the expulsion of an ink droplet of the 1st 
lse, and the initiation timing of the 1st signal of the 2nd pulse according to the environmental temperature of the print 
ad 28 for ink jet record. 

087] Drawing 21 is the block diagram showing the internal configuration of the printer 22 in the 2nd example. The 
inter 22 of this example is equipped with the timing storage means 192, the timing control means 191, the temperature 
nsor 194, and A-D converter 193 other than a control circuit 40 and the piezo-electric element drive circuit 50. A 
nperature sensor 194 is a sensor which detects the temperature around a print head 28. This temperature sensor 194 
11 have detected environmental temperature as a parameter which the regurgitation of ink was carried out and 
fleeted easy. The temperature data measured with this temperature sensor 194 are incorporated by the timing control 
sans 191 through A-D converter 193. In the timing control means 191, based on the temperature data inputted from 
i temperature sensor 1 94, the "initiation timing of 1 st signal of 2nd pulse" conditions beforehand memorized by the 
ning storage means 192 are read, and this is outputted to the driving signal setting circuit 47 of a control circuit 40. 
le driving signal setting circuit 47 incorporates this condition, determines the initiation timing conditions of the 1 st 
jnal of the 2nd pulse, and adjusts the timing of the signal which outputs that information to the piezo-electric element 
ive circuit 50 through I/F49. Therefore, it is possible to adjust the timing of the driving signal of the 2nd pulse with 
vironmental temperature. In addition, it is also possible to constitute so that only a temperature sensor 194 may be 
rmed and timing etc. may be altogether determined by the control circuit 40 side. 

088] Drawing 22 is drawing which illustrates a motion of a meniscus when environmental temperature changes with 
degrees C, 25 degrees C, and 40 degrees C in the printer which adopted a certain ink, an axis of ordinate shows the 
riation rate of a meniscus, and an axis of abscissa shows time amount. The sign 901 in drawing is the variation rate of 
i meniscus in 15 degrees C, and signs 902 and 903 show the variation rate of the meniscus in 25 degrees C and 40 
grees C respectively. 

089] That viscosity is ink of the type which changes with temperature, and the ink of this example has the description 
which viscosity falls, so that temperature becomes high. Since passage resistance increases by the temperature 
pendence of ink viscosity compared with the variation rate 902 of the meniscus in 25 degrees C, attenuation of 
sniscus vibration becomes large and both the amplitude by helmholtz resonance of the meniscus immediately after the 
ove-mentioned expulsion of an ink droplet and the amplitude by the proper oscillation of a meniscus of the variation 
:e 901 of the meniscus in 15 degrees C are small. Furthermore, the period of vibration Tm of proper oscillation 
comes long according to increase of passage resistance. On the contrary, as for the variation rate 901 of the meniscus 
40 degrees C, in order that passage resistance may decrease, attenuation of meniscus vibration becomes small and 
th the amplitude by helmholtz resonance of a meniscus and the amplitude by the proper oscillation of a meniscus 
come large. Furthermore, the period Tm of said proper oscillation becomes short by reduction of passage resistance. 
090] Thus, if the time difference of the timing of the expulsion of an ink droplet of the 1 st pulse and the initiation 
ling of the 1st signal of the 2nd pulse is not depended on an environment but it is fixed since a meniscus vibrational 
tte changes with viscous temperature dependence a lot when the ink used for a printer is ink of the type which changes 
>cosity a lot with temperature, the weight of an ink droplet may be greatly different with temperature. It is because the 
miscus location and meniscus rate in initiation timing of the 1 st signal of the 2nd pulse change. 
391] so, when such ink was used, it was shown in drawing_22 — as — the initiation timing of the 1st signal of the 2nd 
lse —15 degrees C — setting — time of day 904 — 25 degrees C — setting — time of day 905 — 40 degrees C — setting - 
ime of day 906 --**-- it considers as adjustable with environmental temperature so that it may say. Consequently, the 
vironmental dependency of a meniscus location and a meniscus rate can be offset to some extent, and it becomes 
ssible to suppress change of the ink droplet weight of the 2nd pulse by environmental temperature with an easy 
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nfiguration. In addition, what is necessary is to detect similarly and to just be reflected in the initiation timing of the 
t signal of the 2nd pulse, if there is another parameter relevant to the ease of carrying out of the regurgitation of ink. 
: such a parameter, various things, such as secular change of the concentration and the atmospheric pressure of ink, 
d the property of a piezo-electric element, can be considered, for example. Although it is desirable to carry out direct 
tection of such a parameter, when it is difficult to carry out direct detection, that shall presume or a user shall set up 
es not interfere, either. For example, it is also possible to presume ink concentration from the weight of the whole ink 
rtridge immediately after exchange, or to presume secular change of a property by the elapsed time from the 
ginning of using. Moreover, although information, such as atmospheric pressure, may form a sensor in a printer, a 
mputer 90 is good [ information ] also as that by which data are transmitted to reception from a predetermined 
jasurement period, and it transmits this to a printer 22 through the telephone line, for example. 
392] I. — 3rd example: — the 3rd example of this invention is explained below. An airline printer, and the printer and 
head driving gear of the 3rd example are proportionate to the configuration of said 2nd example. The point that the 
J example differs from the 2nd example is a point which makes adjustable the time difference of the timing of the 
pulsion of an ink droplet of the 1st pulse, and the initiation timing of the 1st signal of the 2nd pulse at a long side as it 
comes hot environments. 

)93] Drawing 23 is drawing showing a motion of a meniscus when environmental temperature changes with 15 
grees C, 25 degrees C, and 40 degrees C in the printer using a certain ink like drawing 22 , an axis of ordinate shows 
5 variation rate of a meniscus, and an axis of abscissa shows time amount. 

)94] it ****(ed) to dr awing 23 — as — this example — the initiation timing of the 1st signal of the 2nd pulse — 15 
grees C — setting — time of day 914 — 25 degrees C — setting — time of day 915 — 40 degrees C — setting — time of 
y 916 — ** — it becomes hot environments so that it may say — it is alike, and it follows and is considering as 
justable at the long side. This this example can also offset the environmental dependency of a meniscus location and a 
miscus rate to some extent, and can suppress change of the ink droplet weight of the 2nd pulse by environmental 
nperature with an easy configuration. [ as well as the 2nd example ] Furthermore, in this example, since it is hard to 
:eive the effect of Tc vibration of the meniscus immediately after the 1st expulsion of an ink droplet in a long side by 
nsidering as adjustable in the initiation timing of the 2nd pulse as it becomes hot environments, it doubles and has the 
vantage in which the stable flight condition with little flight deflection is realizable. 

)95] J. Explain 4th example:, next the 4th example of this invention. Although the 4th example has the same hardware 
nfiguration as the 1st example, it has the description at the point of having defined the timing of the regurgitation of 
; 2nd ink droplet in consideration of the period Tc of HORUMU Hertz resonance. If a motion of the meniscus after 
rforming the regurgitation of the small ink droplet by the 1st pulse is observed in a detail as illustrated to drawing 22 
d 23, the vibration of the period Tc it moves and is alike, in addition according from this period Tm to the HORUMU 
Ttz resonance with a quite short period with the big meniscus according to the period Tm of the proper oscillation of a 
miscus will be seen. Therefore, it can carry out adjustable [ of the weight of the ink droplet breathed out according to 
; 2nd pulse ] by defining the timing of the regurgitation of the 2nd ink droplet in consideration of the period Tc by this 
)RUMU Hertz resonance. 

)96] For example, drawing 24 shows a motion of the meniscus at the time of using a certain ink in detail, and signs 
it the period Tm by the proper oscillation of a meniscus is overlapped on vibration of the period Tc by helmholtz 
onance understand it. drawing 2 — the peak of vibration by helmholtz resonance of the beginning after regurgitation 
mination of the ink droplet are and according [ a sign 921 ] to the 1st pulse — in the sign 922, a sign 923 shows the 
1 peak and the sign 924 shows the 4th peak for the 2nd peak, respectively. Then, it is the integral multiple (1 time, 
ice, 3 times.) of this period Tc about the timing of the regurgitation of the ink droplet by the 2nd pulse. .. If it 
isiders as) and can set, the weight of the ink droplet breathed out according to the 2nd pulse can be increased. 
>reover, if timing of the regurgitation of the ink droplet by the 2nd pulse is made into twice (integer +1/2) this period 
, the weight of the ink droplet breathed out according to the 2nd pulse can be reduced. 

)97] Consequently, it becomes possible by taking into consideration the period Tc of helmholtz resonance of a 
:niscus to control the weight of an ink droplet finely. As an ink droplet becomes the viscosity of ink falls and is easy 
be breathed out, using this description It is also possible to perform control referred to as to extend the timing of the 
;urgitation of the 2nd ink droplet from the integral multiple of a period Tc to twice (integer +1/2) (or shrunken), to 
set the part as for which a viscous change becomes is easy to be breathed out, and not to be based on a viscous 
uige, but to keep the weight of an ink droplet constant. It is also suitable to determine the timing of the 1st signal of 
= 2nd pulse and the timing of the regurgitation of the 2nd ink droplet from the first in consideration of both period Tm 
the proper oscillation of a meniscus and period Tc by helmholtz resonance. In this case, it becomes possible to take 
: largest adjustable range of ink weight to the condition which made ink weight min by making both into the worst 
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nditions from the condition which chose both the optimal and made ink weight max. 

398] Although some examples of this invention were explained above, this invention is not limited to these examples 
all, and can be carried out in various modes within limits which do not change the summary of this invention. For 
ample, in the above-mentioned example, although flexurally oscillating child type PZT was used for the piezo-electric 
jment, it may be PZT of the longitudinal-oscillation transversal effect. However, charge and discharge will 
:erchange to flexurally oscillating child type PZT in this case. Moreover, as a pressure generating component, other 
mponents, such as not only a piezo-electric element but magnetostrictor, may be used. 



ranslation done.] 
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SfOTICES * 

pan Patent Office is not responsible for any 
mages caused by the use of this translation. 

Hiis document has been translated by computer. So the translation may not reflect the original precisely. 
**** shows the word which can not be translated. 
n the drawings, any words are not translated. 
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STJItt 5 n*> S-ffi^D ^ y A ft i: tlT V> -5. 

[0 0 2 3] Z\<Dtef>\ AX8 0K;te, v'UT^AttlTJ 
<>^7i-^ (S I O) 8 8*<^$tlTV^. £CD 
SIO88H ^A l 8 ICfflKdn-TT* 0 , ^ A l 

>ta-?9 0lt C«SI08 8fc < J;tf ; £fA18S 

ya^ASA-Kr^X? I 6IC^>D— Ff-SZ: 
tfcnIffiX*«.. !J5>SftyD^7A*7W'+->7 r 
Jl'X-f Xi/FD-^CD-ROMlCiOa-FL, 3>tf 

[0 0 2 4] @3«*R]JB)jgacDV7 FdTO«^«r 

AKte, t*x^F5-fA*9 l-^7 r U>^F5'r/^9 6** 
®.fr&£.nT&K>, 77"'Ji r —>3>7'ny7A9 5^ 

stecme-cDF^-r a^lt, 2 2 cusatr 

^feJOCD^ffllMfcx-^M I Di)WJ]ZtV£>Z\ii\Zte 

X + r^-l 2A^e.Pi»*tt*-ji i *> itltC 
^bT^OffiS&ffViOOtfx^-F^-f A*9 l&^-L 
TCRTf-fX7'W2 l ICpj&fc^LT^-g). X + 
l 2d^&«if&$n^^-^ORG«, #5-1108^ 
5»^te.n, PyF (R) , 2"J-> (G) , 
(B) OSfeOfefig^^ft-SlMA^-pi^— ^OR 

[0 0 2 5] i077" l J^—>a>7'ny7A9 5^ 
EPWJf*iM*£%-fS£. a>ea.-^9 0 0>'U>iS' F7 

5*^S^0> itl*yU>^2 2 ^SnJtlftm^- 
(iCTli->y >, Tif>y, -fin-, •J=7vt><F>& 

»aE&& : Ev*.3.— ;U9 7 fiiltya-^g 8 ii, 
fiIIET-7'JPLUTi:, A-7h->t-7a-jl'9 9 
5X^7-f +fl 0 0 t*i(»^?)nT^-S. 



( 7 ) 

II 

[0 0 2 6] *-)l> 9 7 tt. TX'J 4r- 

•>3>yP^7A9 5 #*&oTV>-g>7J ^-iS&x--^© 

a- 9 6 z. ttf-vgz>m»mz&&-rz>'&&i&mtz 
9 8tte*iiET— ■fKLUTz&mi'-o-o, &mmz:t 

(M) . -fXD- (Y) . (K) ©S-fi©^- 

>^22 Tfrfr«WMtt&&£-r«fc&C!>A--7 h — > 

jas^^fT-rs. sc. xu 

J*, *K<y h^fi£©3ffl©^Sd*oJ^T**JltA^, 

«, 9x*9-fif i o oir«toyu>^2 2kl<es-t^ 
m?-? f n l i-se^t k y h *»j«-r*!ftw**fc-r 

-5'9 0iloy»J>^H7'fA9 6Tll XU >^ 2 2 

m&mmisT, zfv>? 6fiu-t?fT&5 %>©<>: 

(0 0 2 7) B. XU>:?©%Bg&/$ : XU 2 2 

■V U y v 5 3 1 S:/5t>2 6 W^ffiJita«il!jS-&S«8 
**yy5?3 1 fc*Hfc£nfcB*?'\y K 2 8 £K 

idbx-r >^©tttb^<t^K^ hm^ffo mm z. 

tlt><DM.m.K) a t—5' 2 3, *fij7^-^24, 
A7h'2 8 fc^ZMSsflVt^JW 32i OifOt 
^•6«*®lft4 Ofc, £©$W[h18&4 0^«=,e>fi^£§ 

[0 0 2 8] *^'J -yv>3 1 4/7T>2 e<Dmjjfa\Z 40 
ffitHftS ^7f>2 6 0tti:fffl:^ 

n+^u-7^3 1 *mm*imz&ft-rz>mmm3 4 

*-V'J •yv't-^ 2 4 <h©ffilC*3sgODffi®^;i'h 3 6£ 
SM^-TSX-'J 38t, U y-^3 1 ©IIO*i{fc©£tfe 

ffl-r^{a^anr>-y-3 9^^M$ntv^. 

[0 0 2 9] :©tt'J7-^3 HC«, H<>^ (B 
k) ffl©7J- h U -y>?7 1 t->7> (CI), 5-f h-> 
7> (C2) . -?1£>? (Ml) , 7i" (M 
2) . -fxn (Y) <D5&m >i7&l&mistzt)7 — T 
>^ffl7J-h'J r^7 2a<&«pJfi£T£>-5. ->7>*5J: 50 
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tfv-t?>X©2feKt?^TW:. m®.2Wm<D'1>>7*:Gi 
X-T^Z>Z.£\ZUZ>. *V'J -y>*3 1 ©TSC©^^^ 
H2 8JC<itf 6<@©-f >^0taiffl'\y K6 1&UL6 6 
7W§2fi£StXT43 9. ^•v'J-yv'S l©^gBIC«, £©£- 
fiffl^-y Kfc-f >^^>^^e.©'T>^$:^<^A , *6 
7 (S5#I) Atissnxus. *VJ-r^3 1i:l 
(Bk) <>^ffl©7J-h>J>yv?7 HoitfTj^— f^- 
^tf^-M;^? 2£±7J/j>£g;rr-5.t:. S-7J- h 

vyis\zmvt>fttz&Mn\zmA'g6 7jWfA3*i, s- 

-f >i7*-hU-yv ? ^e>fftaiffl^-y K6 lftV>U6 6 ^ 
© -f > ©&*&# Bjflg <h & Z . 

[0 0 3 0] 08 -f >2'RfcWffl'\>y H 6 1~6 6 »C 
iSttS'f >;7v?x-y h/X;PNz©B2^J*^-ri5iW0T 

tbr-56m©/x;P7H'^e.^oT*30, 4se©y 
X^N z &-7£<DJ xjuify^k-v^Mmz&^nx 

V>3. S-/XJW7'U"f©@J^3£^r6]©ffi««SVWC— a 

xjpnzh =rMmzmFi2tiT^2»&mtte<> —a: 

i^itrEe^nTViTfeiU. fib. 08tC^T«t5JC 

?JM*cE$rrn& Sis±, /x;ptf->g i ki£r/h$< 
[0031] ±sEbfcyx;PN z*^o-r >^©i±m 

tmi§I»4 0*5J;tffc?xyj{iTKt!>lHlS&5 OleJ;?) 

iHlf |sllft4 0 ©I*ig|5#lj5££0 1 0 IC^ 

bfc. m^-rzkoiz, m®®&4 o<Dftmzit. a> 

h!zL-^ 9 0^e©^MPgPira&£^iN^x-^£ 
§it5<>^-7i-7, («T ri/Fj t^v) 4 
3i, &ax-^©tetS*fr5RAM4 4 &tr- 
^ffl3©fc#©;P-^>3P£f21f L-fcROM4 5 C 
PU^f,^^,f&I^gl54 6<i:, f£ig|51i&4 7£. ^© 
^3^-7 H 2 8 ©S-KxyjgT^©K»)«^Sr^S-& 
^. rffiK,«#%^©j tbT©ffilft«^^|Hl?84 8 
iz. \rvynz-y?-*\zimkisti1z^T-9*>Z. 

ummm^*, mM^^-^23, ^^7-^-^2 
4 £ .ttf tfxi/^HHB»iHi8 5 0 izmm-rztzvxD 1 / 

F 4 9 ££«!k.TV>-5„ 
[0 0 3 2] n>tf3.-^9 0^€.«> 

xu>^ h*^-r/N*9 6ic<fct) 3iftii^$nfes© 
Bi?f-^*«Eie.nT< -scot. fflw®&4 on. ci© 
^f-^*S<IA77r 4 4Al:Ix.fct, Bi^>y 

h*©yX;UTl^-<©igfitCt¥oT-'H.tli7jn-y 77 4 4 

cic^-^<&sBib, z.n$: 1 /F4 9*^n,Tai7j-r 
ntfsos. fa*, n>bf3.-^9 o^e-jsmsns^ 

XU>^2 2«, fW$P[HJSg4 OrtTSfitlk©^^:^:* 
/F4 3^^L-T|2®gg^gl5cDSm/'<'y7T4 4AIC 
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4B^2l6,n-5. 4^/^:77 4 4 BrtTH fW®gB4 
6 K «fc o X 4>P<U =J - K \Z&&2 tltzWUMJZt br^ta 

gB4 6KcfcoTHfr£tl3. ^SC4 6« < tpffi 

[0 0 3 3] VifnOi^Tfe. a^/ , !5'77 4 4CC 10 

f^^Rl aj£f-5J:3tC, &fi4 

h'f h/t^->^-^Srfcb^M-y 77 4 
4CICffl«bfc^, H©Fs> h/^^-^-^S. 1/ 
F4 9£;frLTffl73-r&. Hj» h/^->f-^<tlt 

ro 0 j hfcblc, r i o j Hh K h Affile, 
n u H^HyhMic, *n-i?n»*bTv»*. j* 20 

[0 0 3 4] C. -f >:7ld:tti©*;ftxXA : -f ^©Efc 

5 >i/fftmm^y h 2 8 <Drtaj©8fB§«^^^-ria 

97 1. 7 2#t**U?3'3 UCg*SnS£, 

3 1 ~fmtzmt*>WtW ! ?'\y K 2 8 ©S-fi^y K 6 1 30 

&<&<D^y b' 6 1 fcV>L 6 6 £R9|-r«ftffrPfT;bn« 

KB***-*-*. 

[0 0 3 5] ftfi©Ay h*6 1&HL6 6CH 

*3D (S8#i) . &yX)i>mzf£f]$£§im?tVT, 
*«EiaftTVi4. H6_fcfl:fcH*-r*J:3fc, fcfxV 

8fca8-r*tt«fc««3nTv»*. eiy*fPEtt, 

«SU <>^M6 8©— £©*§ 

< >^i!S§6 8ro§«»it!x\/*^PE(DiR«gl^ 50 
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©oi'Sf i p*^5x>2 6irg*^n7cffl«tPtc 

[0 0 3 6] Kx^/^fefflVifc-f >^»ttHifl!)JRaiC 
OUT, KBSJUVJTRIILft^ SfeKOlfXl/JRT' 
P E * J8 t»ft-f >^ tt8>Mi<0ffHI6H 7 KiS bfc. m 
7 H EfiWi^ v 6 ©«8««BfrB.8tig© 

H 7<#<H 7?fal-^ar«; M 2 1 tflf£»3. 
h 1 2 2 &*&4ftj&3ttTV>«. T^^^X-^O. 

m 2 i n eiyjifPE, * i ©gscw 1 3 

0, HI 2 ©^SB*J 1 3 6 , XI— iJ-1 3 5 9^&«IJGKd 
ftTV>*. JR 1 ©ggB# 13 011 IPS 6 MBSSOi; 

f££^l 3 2JC^-TSJ:^»Ctfxi/^PE*t@^$ 

&£ffi»J«g 1 3 4#M$nt^5. 
[0 0 3 7] CICT, tt'/^fPElt Sgl©MgB*r 

1 3 o t\z£or£t>frMmwi<DTP : ?-zLX.-?&mi&v 
Tffi^t^i 3 2©§a&«gie>s*fS](r^b. ttia 

$nfc«^&«$tl-5i#SLTJE73^*^l 3 2© 

[0038] mi<Dm&tti 3 o©T^jr^^?>nfcx 

^— y- 13 511 £E73fg£^ 13 2 *^fi£-T-5©JC®b 
7cJ¥£, (Zr02) 

"T^SS 2 ©ggM*l 3 6tmi<Dm®ttl 3 OIC-fcOM 
H£#J±^nTt9^©JE7jfg£^l 3 2£JKf£l<TV> 

[0 0 3 9] frl 3 5©te^»CHS^nfcm2© 

^sb#i 3 6«, x^— y-i 3 5hmm. ~?)vn-Tm 

Ot7 5 f * *#SitTjj|«$nTH5. ^©12© 
13 6 mtl^m 13 2 ^OPbTTO^SS 

K^^T'S— o©^®?L 1 3 8, 1 3 9W&mt*tlT 
V^S. 13 811 >^tt*&P 1 3 7 t 

BE^J^*^ 1 3 2 £ £&*rr -5 0 , jgiifl. 1 3 

911 yXU^CINz tffi^^^^l 3 2©ft&«<t£& 

[oo4o] ^ne>&Mi3 0, 135, 13611 

< 7^fal-^a; 7 h 1 2 1 tLxmib'bnX^ 

[0 0 4 1] &\Zffi&=L-y h 1 2 2 iCOliTUJBH-r 

git^n-^ h 1 2 2»1 -f>?ftJSPfMffil4 
0, -f >^^JFg fi gS«l 4 3, ;X)V-?V-Y 1 4 5 7j£ 
<h*A^^$tXTV^. <f >^«J&PJgfi£S«l 4 0 
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tt. 7?faI-?l-7 h 1 2 1 ©B5g*«£**a5 
EE*;fg£gl 3 2<H9©-3g<B!llC-f>^{fci£P 
13 7*5, JE7Jfg£^l 3 2<D^fi«tC«yX^WPN 

*rti?nmvt,nT^2>. -lyzm&u i 3 7 

tt, £V XJhfcilW'f >;7^ 1 4 1 £E.tlft£.%. 13 2 
<h£8*aT5»iIS8T&r>, ^©8rB«te»M?L 1 3 8 
fc£<i:tt:^T+?>l;:/jN£<$*u :*U "7 w 7. <h bTffiMg 

[0 0 4 2] -f >^Jgj£Sffil 4 3te, ffi7i©®^y 

X)vzrv- v i 4 5 ic«fc o^±$tiT. -r yirm&am 10 

fi£»£ 1 4 0 <h&K, *i >i?m. 1 4 1 ZMf&TZ&tt-Z 

so. sxjvmn i 2 3 tmm-rz/xjmmKi 4 4 
^tt^nxv^. -r>^7^i4i«, ^b&vw> 

i?7i, 7 2KSfrS0^bfcvw>^SitSgK:£^;*n 

[0 0 4 3] dtie,-f >^«*&Pjfgfi£S«l 4 0, -f> 

* oibik:j»*»7 w ju^&mmmv&mm ue, 1 

4 7IC«fct)H^^nT43 0, £#£VTffi&3.— y h 1 20 
2 2£Jgf£bTV>-5. 

[0 0 4 4] £©StS&:iX>;/ h 1 2 2 iMi£©7'^;i. 

x-*nx-;> h i 2 i ttt. j»jg»7-f ;wA-<»tt»«we 

©g«JI 1 4 8Kl.k90;££nT43D, fBfiUB©^-;/ 
Nl &V>b 6 6 £«tJ5£bTV>-5. 
[0 0 4 5] ±f2©«^»C<k0, tfX'/S^PEOKBKr 
•«13 1, 13 4^»cmjE<£BJoIbTmW*f+50-r«) 
t. £x*/*?PEf& JRitSLTEE^^^l 3 2©^ 

f = 1/ (2tc) X/" { (Mn+Ms) 

[0 0 4 8] ^-X*X03>^7-1"7>7*C 

Tm=27txV { (Mn+Ms) Cn} 
[0 0 5 0] Sfc. flE*j58£^l 3 2©^a*V, 

Ci=V/pc' 
[0 0 5 2] JE^J^^l 3 2<DHiJ14a>7 P 5-f 

7>XCvll JE^j^^l 3 2JC^ff^*^inbfc 
££©JE7Jfi!££ 1 3 2 <D»M?3.&J&m\Z-'%L-?Z>fr 

zinftM-wr* *^©fit***e>^^t 40 

[0 0 5 3] tfx^TPE©itX«S^#SlrJ:0^X7> 

C i ifil X 1 O-^rn'M-'. Bltt3>/7-f7>XCv 
i&U. 5X10""m'N'', y ft-^>XMni ! 2x 1 
O'kgm'', -f +-^>7sMs*<l X 1 0" k gnV 4 © 
.tlrWN^A^^A^ti^iggc fttl25kHzT?S 
0. ^ommT c\t8 u s £ti.Z>. 50 



tt. #3SbTJE7jf8£gl 3 2 <D#a«ti7<:-rS. 

1 3 2 *^^-r«. £ . JEE7jfE££ 1 3 2 1*1©JE7J 
«<STbT*ji©-f >i7^ 1 4 1 ^<=>JE7jf8££ 1 3 2 
rtlC-O^SitA-rS. t!xy^TPElCtt^Sr#iO-r 
ff7358£^l 3 2©g«teJg/hU JE*J%£^1 
3 2 ft<DEEtlt)<m#iffllZ±&VTf£t>&£.'m. 132^© 

•f>^*vxjnoNz ^bT^SBtcttm^ns. d 

[0 0 4 6] tZ.?>~Z, £<D£5lC$jE££*a;fc-f >;7S> 
x-y hEftfflOW^y H2 8TH. ;XMzl:l5 
SMSfc^aEfS-f >*tt, BE7J38££l 3 2©JE;*j©& 

tt, '>6 < i: 2 liO@tSI)*5#fet5. I>tO 

SS!) (B»Tm) fc**. *>5-Ott, JE7Jf££^l 3 

W} «Tc) ^WJE^fg^gl 3 2©^A 

TK^A&iSJf&g: f tt, flE^t^ 1 3 2 ©-f ©JE 
li14irfiH-r-&^n>7 p 5'f 7>X*C i , SfcJBETj 
f£££l 3 2£jgf£bTV>;53ll©^SM*l 3 O^tfX 
V^PE^©^S^Ic«t^HimrJ>y7'f 
Cv, /X^iPl 2 30-ft-^>7SMn, -f >^ 
m&U 1 3 7©-ft-^>X*Msi:1-5i:, 
(1) 

[0 0 4 7] 

/ (MnXMs) / (Ci+Cv) } 

- (1) 

*#X©@Wg*^JBTmtt;*j£ (2) 
[0 0 4 9] 

- (2) 

>X7-T7>XC i «^ciC (3) -VrnZtlZ. 
[0 0 5 1] 

- (3) 

[0 0 5 4] D. TC/h F y h ©7gj$©lg{Bg : *mmM<D 
2 2lC«X.^tlfc#fe4 SiSoyX^Nztt, 
^©rtm£^b<Jgf£3nTV>-5. A^5;XMz* 

3ftsR©/;*;wNz©^»^i:tttt , sns-r ><7 i 
trxy^PEtcRiijo-r-st, 3 2©§s 

*it^-r^^(6]lib!xy^PE*^Jg-r-5fcJe)» 0 9 
©«^AtC^b/c®0. ^rx*XMett, /XMz 
(DftWlZ^Z./vfzVtmtttZ. -7j. 0 9©H^T^-T 
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[0055] trxi/ifi^PEKsiBf-r-sv-f i-xons. 
z>. 3 2 C9s§:«a<*t*-r-5>*s3\ 

£gl 3 2<D®m<D&<tW&mz£.DZ>t. -i>pm.\ 
4 l^-f ><7©{fcj&tt, -f >^«SSP 1 3 7IC«fc9fW 

£gl 3 2©^a^{blt«k0^1F*§Vt-5Ci:(C^ 
-5. trxy^PElC^pIT^«JE©^t;^^^75:« 
(0 9fiSi^#M) Kite. ^XX*XCO«jS«/Jn$<, 

A7>^l:<toTV^. 20 

[0 0 5 6] ;*XX#xat&igL*:tf^£. ^CtC. tf 
xV^PE^(D^lniflJE$riE{C-r-5t (K(Wd3) , 

ft\zm 6 zm^Tmrnvfrmmizm-j^Ti >?&otm 
v>&v>tt& mmA) fre>iz&mB&&ztvimc\zm-r 

f*SMlz^Z\ SvtzVtm CRIB a) *»&«tt»b*J:tW« 

[0 0 5 7] W-klC^LfcilD. f£fd«JBE£AlCT-5® 
(Effldl, d2) ©^rt^lClJfcDT. H7h«*JEft 30 

**l«yh4»j!tl/TV>6. dCD^KoV* 

[0058] e. Kx'yat^BmmisfcBWifli^: ^ 

[0 0 5 9] *r. 01 

j*r**j*»cpv»TK«r*. 01 nc*bfcffi»j«^ 
«. trx'/*^B»igBS5 oti:o*j«*ns. 012 
a. ce>ex>./s?v»iaB5 0 ortfflKi^ssr^n 

^5 0©rtgBlC«, $W[h]£§4 0*-»e.C9ff-^^§ttlt^ 50 
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xist&r&^y 5 1. ^©^fj 5 1 ort$sa«.aj 

UT— BSWKftJjrS^y^S 2. i»9y^5 2(Dai 
2> t^r-5 fe -5 -OO 9 y 5 4 <DtiiJ] t «Alffr« 

r«D/A«u«5 6, ati(ksnfc7^-Dy«<»*Kx 

7. Jt«raft&*ffift«K#fcLfc«MKJMft*frfc3fc 
^■J 5 lte, ffi»ffi^©»[0*ftJe>«0f^OA7^ — * 

^-^KJ:»Jft3t*n*. exr/XTSMBn 5 0 tt. 
01 2(C^bfc=tOt'. SUW1HIS&4 Od^e., ^Dy^ff 
2, 3. ^-^fll*. 7HWXfll90ftV»b3« 

[0 0 6 0] 013H, ±iELfctfxy^Tffi»l(HlSS5 

riJi^0-e*^>. sr. K»«^o4ricK5feicoT, ffl 

ttUypmn 1 \ZMMLT, trx'/jRTWfcBIS 5 0 © 

«U5i cu^stis. f-mtiit'7 hu*^# 
;u-i^-h*«asr*«^-tctt, *r*oy*«*ifc 

T7F^;Mi#0fcV>b3 tUTtU^rS. jt%U51 

«, ioi' o 7 i'tf 2 ^sn&i'-f 5 >y?7 h* 

7h*W*«#tt0fcV>L3<D4fc*>.y h«9{f 

^cdt, g*i emmoTsfr—u—hz*^*) 5 1 c 

S21tr«.^tdiT^-5. fcfc, r-^CllSCh'^ h 

[0 0 6 1] &7H1/XA, B, • • "\©XJP-1/- 
h©K£*«S£Tb;fc». 7h*WB!di7Hl/Xffl^0& 
Vib3lrffi?3$tl^<!:, ft«)©<7D-y^ff^2»CJ;D, 
r®7 Kl^xBfc#*:i/fcx;i/— h**mi ©9<y^ 

5 2 CiOfiWSn*. iCO^ffi'T. ^tC^D-y^M^- 
3*im?73n^t, &2<Dyy^5 4<DtiiJ][Zf&l<D7 
2<DmJ]ifi1ia&2tlfcm&. S20 7 y3 1 5 4C 
GU#$n-5. BP^. 0 1 3 \Z5fiLfc£o\Z. -17^1^ 

tmyi?mn3&%:nz>miz, ^207-^54© 
mint, ^(D7,^-u-h\zUr>xmm-r^. 7Hw 

EAV 1 tzWnE.$:±&-rz>Z.t:\Z*t)&Vfc.mtiti-z>T 
x- ^ ©«F^ lc J: K> ft^ 5 n *. 
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[0 0 6 2] 0 13Jt*Lfc0dT«. 7 Kl'XAKte. 

Tjw-p-htL-cteo. wznEE&mft-T&m&om. 

U 7. C K te. ^{S^r HQ A T^fc»3^JE*AV2 fcltffiT 

ofc&li, ^W*fl£AV2'ro«JI«©TLfT<^i:{' 
ft -5. 10 
[0 0 6 3] J2MiL;t^&lCJ;0$raifiIS§4 Od^T h* 

m®>m*%&ffii$.-rz>&/-vi>7,\z'D\,'>Tmi l&m^T®. 
te^«B(c*3 v>t. < smxgi i /vix 2 ;vi 

4>F^CiVm*^X^-hL (Til) , i^lfiVP 
*-C-^CD&Jffi-C±^-b (T12) . &±«&VP£i3r 
ftP9W«»|8J*r* (T13) . jfcfc, Sl/UXtti 20 
l©«<g«eVLS*T-«©^ffi-CT^b (Tl 

4) . «fi«<flrVLS*BfJEWn«»tlftJ*'r* (Tl 

5) . jri/x;uxo«£«b. fAifiVPt 
Tf— 3e©4jETr3tf±#U (T16) , TOVPS 
0fJfeWfWI«»*««fr* (Tl 7) . fOt, ^1AM 
UtRlffiVmiT- 3S<D43ETTfSi'r«> (T18) . 

[0 0 6 4] CiT, 3fc*/i;WXT 1 2**bMV3[H t P 
ElCBlAOSn^t> lfI , /* ; fPEttE*J8ttl3 2 
©*E«*4M<rStf*#G]K:fcto*, SA9l£ttl 3 2 1*1 

□ 1 2 3^e>&o±a*£. ^s/wxt 1 2<Dn&&w 

«JE<£jB2*^<*^«^-IC«. 3fcl^MT12 
ftV^HICSfc^A-XT 1 2<Z>n&^ : &&lZ.lsTV*2>. 

tt, ^nx*x^;uA*;u^^WTccDti»j*®eb 

^V>«t^(CTct^±©Sa^ (^©SWilT'ttTchKlK 
[0 0 6 5] 3<ti^;^T 1 2T^0±* { -3fc/^* 40 

*c-;uk/i;pxt i 3*^jii$nTu-5ra, -r> 

^©«K3S^tr<l;0^fflTmCDS«!iTyX;WB8P 1 2 3 
F^^tM-sft^ricte-r-s. ftl/^^T i 4£HJ;tnrr-5 

texy^PE«JE^j%±^l 3 2&^^-&S^f6l 
iZtzt>&, ffi^J^^^l 3 2rtlCftJE*^i;^. £©A 
JElC££>yX;HJHP 1 2 3rtSB^W^XX*X©K)^ 
tt. ±l2CDJl«8Tm©JgI!)lcag:$nT, 

yX)vma i 2 3©p«?si5i^€r<§i^jiin^). £©£ 

/rx^XiiiVXWa 1 2 3©f^g|5lC(6]d^^ 
■f 5>y-rM*/t;PXT i 4*siiD-f*;ii:T. tfc&W 50 
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JHI8P 1 2 3CDrtg5IOc€r<§l#iitfJl«*:*<T#^). * 
*-;UF/WXT 1 3©&lftllf|81£Tm© 
mi /2 f?2,z\t-V, ±f2©J;-5;fr*XX;*7X©§|£ 

[0 0 6 6] ;*XX#X*<3l£&im*:tt^e>3fe^ 
1 6*^jD0$n^tJI^^^l 3 2CjEE*«» 
4LT^^AXAVX;HP 1 2 3^S£t>±a*5. 

dcot#» ^rx*xu;xwa l 2 3©rtg5ic^:^ 

<3l#i&*nTV>$©T% IEflE*^lCDJI^*iint>oT 

%>, atftZtiz-f >7m\i®i'bti'(>t>m\ztii£z>z. 

HZteZ. Wcm/V^TsT 1 8fcL Sl/^l'XT 1 4&.tf 
#«A;UXT 1 6T®^$nfc^X7.^XCDH*lg»j€: 

sxjmn i 2 3©mptc^jA^^"f 5>^-tf^xx^j 

XSr/X;HfiP 1 2 3 ©ftgB-s. tr6]to-&^Sic«y^XT 
7Lfc&©*rLX#x©|£iira:, tfc&e*j/h3&*>©it«J 

[0067] mz. %2 n)vx\z-o^xmmT^>. $2 

/VVX «, ^ 1 /WX #if£UT Vm* £ X 
?-hTZ> (T19) . S£2©g&m&VLL;£-t?-5£ 
©SjE-trFKL (T2 1) . S®*t£VLLSrBf«P#^ 
(T2 2) „ ^©S2A;^oMffiv 
LLfcmi/WX©ft&«ftVLS«fct) ! b&VV > 
T, ^2/^PX©«EEfii«g^«{4VP^-t?-^©^E 
T±#b (T2 3) . S^lfiVPSfSlflBlfc'ltijt 
(T2 4) . -€-©&, Sg2/t;UXte<PfSmteVm3i 
T-^04)iTTBtS (T2 5) . 
[0 0 6 8] mWW7,T2 1 SrEPiO-rSt, f&S£©.£ 

5tff*»tai 3 2^icftffd^DT^xx*x«y 
X;HWP 1 2 3©i*gg8ir§l#&;£n-£.. fib, «c«/i;i/ 
xt 2 i©s<an«\ mi A;px©iJtS/t;uxT 1 4© 
«^J;0 i b/h^<^-r-5^tT, SfU/WXKIt^ 
wzx*^yXJHP 1 2 3©rtgn;i;*c€r<3l€rj& 

ins £ £ l> <k o 7s)V-]s- h 
[0 0 6 9] 3^1^X12 3d^Jn$nSi:JE*^ 
£l 3 2»ClEJEA^4bT^XX*X*VX;^P 1 2 
3*^«0±**-5. /rx*x*vx;niD 
1 2 3©rtg8»t-?-n«t*5l#ji*n^V^S8T?. iEJE^ 

J^©ltOMA;i'XT2 5H SJ[^;UXT2 1R 

itttwwT2 3tie$n&^^*x©atii 

!C.J;0^XX*X*VX;PBaP 1 2 3<7?mp^r*iir^ 
[0 0 7 0] ^lA;PXtm2/t;WX<i:^ai^UTS*? 



( 12 

21 

2U'f>2ffil P s t. ^ 2 ©/t;UX£*fj£b 
Z\t\z£Q. ifc^f&h'f h*«$n§. 0111: 
&2 A JUT, <DJj& txy^T P E <D£itm&±2 ^ 

tctf>. -ozmi ptfm^£<*±m2tiz>z\t\zfcK>. 

P s irtt^T^C^V^ CCDi^lC-f >21&<Dmni&g.\Z 10 
gtfSHtt-T-S *yU93>3 1 tt^gJitiiUZ 

>^7ft£ttmb;fc«-s-. *+u?5>3 i 
tfflaEPt©p B i©!ESuc^i;Ti!S-rn«, m^yzm, 

#5ttfi«Trtt, £©<k?l::bT01 10 2i»Ol 

tv>5©-c&-5. 

CO 0 7 1] F. X;ftX©i6§!)£3j2/t;UX©jr-r 20 
: SX±3imi>lt*.?\Z, Il/W 
XCMjeL-fc-f >^SS©tttbt^2A;UX^^Ufc-1' 

>^£^j£bfc^©'f>;7«ft©*§fcia<. ^E-n^tl 
©-f >^«*¥&T^fi)cbfc*l^©^?a«t 0*«lc^^ 
<fc-&J;5. *xX#X©gg!)€:#li:bT, J8 1 . Sg2 

i&grr^. 0i6n *mmmiz$>rtz>/vvxm&.t: 1 

b^s^-Kin m i /^xii2 /wx 
^wmKMifivrzm&o* >{rm&m.<of®mztt^ 

T, Oflltt, £-tt"?5 ngifJnbfc 
CKO'f >^Sg©J#Untt, /h3ft'f>?7i&£ti:mbfc& 
;*XX#X©il)££#Itbfc3TS£©*-Y ~~>if-?m 
2 ©•<> £ bT V>5 C ^ \Z J; 0 # £ tlX V>-5. 

h©-f >fli (*i«Ttt5ng) 

icarr** h * h<o-f >^*» (mum-rut 2 o n g> 

/tM©3/tfAiP7.T16©M-i:. rjaE^3%^«:^ 
SgS-fr-Slfll^©^^ 5>^J 

©3fc«/^xT2 i©*ftjftto«pm««. m.m-rz> r ($ 

X#X@WigI!)JSJ8Tm©l/8) J t^«>j;^^*- 

JI'KAil'XT 1 9 ©P#|iS1£t6:£bT^-5. 

[0072] 017, 01811 SUl^ySfiBJK&tt^;* 
XX#X©t>j££^-rH»f9f0-e*-5. I&tttf;* XX#X 50 
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/X-JHiiP 1 2 3©(NlP®£jrcb, /XWOS7 0 7 
0W/X^SiP 1 2 3©rtSI5l:HeM§bT^5. £fc 
0>f OM7 0 8 - 7*X©^fii&/TLTV^. b 
fciibT, @>t"©ii7 0 8O8i©«^ (#tfMi) 
H *XX;*7X©;$&£^bTV>&. Site. -f>^7fta< 

ttmsn/tJi^KH ^o^-r 5>yi;M^ufcft^7 
o 8 &wi$&t<DmT*&-oTWim£K) ±jj\zj&f&-rz>~- ? 

[0 0 7 3] 01711 mi SVVX&m&lZWMVtzt 
#©;*nx#X^<£-e&£>. ^r:x*Xtg»i©hr— ^ 7 
0 4 1'^jSbT-f >^7Sf*<Rtm^n-5. EP*>. £©P#,& 
^^flm^xx^X^tf^bTSS/M- 

fcoTntuj-rs. •?-©&, *xx#xteyx;nisip®7 
o 7io§i^»i*nfc^sgt^s. — jl, si^&snfc 
* - x — t. # x <Dm.wikh \z ± o j X)vm □ ® 

7 0 7K|p];^oTM0$&*6. 7 0 1 ©B^T/ X*;U 
B8PS7 0 7tC^"T-5. iiT«l©-f ^figHtm©* 

■f 5 >y*»6ii»*i 701 i-e©Sia^r^*t i o-r > 

^-x*xijyx;mai7 o 7*j@x, ^tfixmQte 
oio, ^ xx * xteffimmwi&i&z. -retted 
wrx^xx*x*vx;i'g3a®7 o 7 ks-sp^j* 

7 0 9tt5t, B#^iJ7 0 l*^S*Si]7 0 9^.-C<Dmm 
B#ra*^ XX#X ©HWigft^ TmO*5 1 / 2 T?*. 
•5. B#^J7 0 3«. SI CO-f >i7ffiBttti'&*=.XXX$£ 

m i S.J:tt3.2>-#-i y h-e*o, sfSU 7 o i *^b#^ 7 

0 3CDiSiiB#P4«^XX^X©SW«l(l^Tm©ii8fJl 
/4lC^SbVi. ^M7 0 2ll yx;mp 1 2 3^SB^ 
(6ld^'5^X7 > *X©jSS^S^:i:^S^7 0 l t*JI2 
P#M 7 0 3 <Dm$'t>ffl<DmM-e$> 0 , B^fSI 7 0 1 £Rt 
M7 0 2©SjSB#ra«^XX^7.©@Wtg«I^»!Tm© 
*?J 1 / 8 iC^bVi. KM7 10 tt, Pt^J 7 0 3 t«SfeB# 

^7 o 9©««4 , m©i$*i-e*D, b#*I7 o ld^e^fti 

3/8\zmh\,K 

[0 0 7 4] ^icmi/t;uxic^i€r^uTm2/x;ux& 

^uabfci:^©^ >?mm.(Dmtiamm&m 1 8 
•o^ui^-r^. 01 8 t^b^«t5it, 

Bt^J7 0 2©7t?< >hT? rjE^%^€:®5g^'ti-smi 

^P?^-r^«fc^»t, fSiljm^&ISJ^bTV^. ^©B#^J 
7 0 2lC^^Syx7.^X©ttllH ^XX^X^&iS 
«*3J;^XX*X^*H%-rtlt>yX;UBlP 1 2 3*V 
ft£tfcr>T^Z>frtt>. I2/^X©MAJI'XT2 1 
ir.fcO^XX^X^ry'X'^PSP 1 2 3 rtSU'Slitj&fc^ 
frSf^fflfifflSS^n, ^-X^7X©^{47 0 8CD§|£ 
&*-S«{g;®$n^. d©^*. 5Sm/t;i-XT2 3©S1 
JjOlCckO. ^XX*XSt(j©e-^ 7 0 5*<iS5<&9> 
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^XXrtXd^ttSrfS'f >:77!&C9*££te. 

£4-5, 0 1 8 1C43^T0'N$^ 7 0 611 TO 1 <D 
-f > Zim.'&V**^ 5 >^J •CJfe^^t/Vl'XT 1 6 CO 

5>^J T*-S*S:m/^XT2 1 tCDR^g^ 

[0 0 7 5] 01 9«C. r^2/t;i/7.cosi{i^cosss 
i;tjpxi^2A;U7.(r«tD«:ffi5n^-i'>^jsascD 10 

Ufct>cDT&£. -f >^?iSM*coi!g?n«, m2/t;ux© 
ft*tt2 0ngtft»3, m2/ww&\mn<DMt&* 

7,*&*%-mz.*tmh1tiiZ<D'< >^7»fig (5 + 10 
=) 1 5ngfcilfifibTVK. igKl, 31 2 /'WX ©311 

CDiSgftJkMgM-r-5. £tt«, *xx;frxaVX;HSlP 1 
2 3rtSeic§l#ii*txfc«^-e. HKSg 2 cd^IIj/^x 
©ifem/'UUXT 2 i Kit);*— x#x£yX;i/PiP 1 2 

3ftSIU'§l#ji J fe5£-r-5fc&<h#;ie.n-5. 018* 

)VXO% 1 C0«JETI^^C0||i&^-f 5 iOBSIWSe 

TR«fcOS<, (mi©^>^jSStm*e>CD;*xX;t7X 
lOMTR) + (*xx#XH*rSi^lt8TmC9 3/ 

8) «tD@<-r-sc:t*a*bv^t*^*.s. BP*>. 30 
&2rtjvx<Dmm^<Dffli&?-< s.>>f&mn7 0 1* 

[0 0 7 6] G. ffigfttilggs 0<D$:Wm : 6U:BHBlfc 

a, w«Ei(S4o«*»6©m^K:atJv»TD/Ajeai« 

tt. 0 2 0 \Z^k?®&5 0 AlCj;0*S-r-5CtfepJflg 
Tf&S. **£SgI!l[5Jg&5 0 ACOtflf&CO— 09£, 02 0 40 

\zm~J^Tm.m-rz>. c©s»@K5 0Aii ^^2 

8C0&yXJHC*fJ^LT->7 hUS?X*2 5 3A~2 5 
3N, 77?if 2 5 4A-2 5 4N, l^^;P->7^2 
55A~2 5 5N, -vflf 2 5 6A~2 5 6N. 
bfXV/KH^ 5 7 A~2 5 7NA^«^5nT^5. 

do), (id mv>m<. &/X)in 

\Z, 2 Mv Vr— i7-cmtfL2tlT^Z>. ^LT, £TCD 

•>7hl/v'X^2 5 3 A~2 5 3 N irAft 
[0 0 7 7] fip-fe, ±y X)\sft<D±®.tiy ht*5t:7 50 
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h2C05 r -^*->7hl^v'X^2 5 3A~2 5 3 NKv- 
^Il7-vf*f2 5 4A~2 5 4Nl;J:7T77fSn 

-5. cco^-y^icfco. £yx*MJ-cDT&t*-/ h 

TS-Sf<y h l©x-^*<->7 M^5?X^2 5 3A~2 

5 3 NK^UT^HEatSti*. 

[0 0 7 8] -?-bT, 0I;U£7 + Dyx-Y 7ftbT« 
fSSn-SSX-f y^SfH^ 5 6A~2 5 6 N JCflOfc^ If 

7 1«t-^ rij ^Sdm^ (COM) *<h! 

X'/If2 5 7 A~2 5 7NK*«BUnaft, StX'/ 
if2 5 7A~2 5 7N«^»i«^C0(i^&^lCjSi;T 
^&-r&. igfc, 2 5 6A~2 5 6NIC 

infr-sHy hf-^*» roj &hfXV''*^2 

5 7 A~2 5 7 N^CDK«I«^«jS»f^n, ^^VM 
f2 5 7A~2 5 7N«ittS(D^*^-rS. 

[0079] i©@K5 0An, mmn (com) 

tefS lUMM^I^, 01(C^bfc^t7S:oT*5D, 
m 1 A^X 43 J; ITO 2 /I ;PX K i: 9 , 'htste'OPffit 

[0 0 8 0] f&l/VVXVZ, Mx.ti#)5 n gCD/jN£V>-f 
>^}££W:m£it5/iifccDfccDT&.5. /hH?h*Cft 
^©^1 AJl/X**ffilC^Sn, /h£V>K 

y b&a*»?>n&. ®2/t;wx«. 01 ir^bfctfjj-e 
te. ^ICS9I2mi/1JUXt'^I€?^ViT^$n. mat 
m2/t;i/X©^iR3tt£;i.tte&v>. by h £fEgt 

3B1, S2/1^XAiIibTII{3n§it 
T, MA«» (5 + 15=) 2 0 n gCDA-^&f >^7& 

[0 0 8 1] Pgpi^S»'ML.T«. h*y h£J&/£LfcV> 

« h y h (mmm 1 ) , * k >y k cD^js-r-s*! 

^ (Pg|SI«2) . ^Ks; h£jgfirt5»£- (Pgpffl3) 

S (00) , (0 1), (1 0) C0i5lC2 fcfy 

[0 0 8 2] /Jn$VW >^?iifCO^»-^ttaJt"-&/hH>>' 
PtfM«2<9«^tt. X-f->^*^2 5 6»CjfctLT, ^1 
A;PX5l^tiigffl^ii-T rij ^^IJDL, ^2A;WX 

^p#« r o j £fMo-rnn mi A;uxco*-*exi/ 
^2 5 7\zm&-?z>z.htf-czz>. 0*0, Pip 2^ 

S-T2 f hCD^-^ (0 1) S2t , 7hf-i' (1 
0) ICS8IR (f3-K) -r^di:»CJ:0, miAJPXCO 

Mifiyif2 5 7icBija-r^^i:*T?§r, /Jn h v y 

[0 0 8 3] f3-H*nt2f7l-f-i' 

(id £x-f yfif 2 5 6ir#^.n«, mi/t;px 
wi2AM^tx'/if 2 5 7 ic^to^n. ^nt- 
&vum.m±.\z>b±2 5t<D'( >s7ffit>m\-rrm&is> & 
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te^m^y h<DVsmmi<Dm&te. 2KvYt—* (o 

0) ^-;flf2 5 6C4-*.*U*. tl'/if 2 5 

[0 0 8 4] §2 \iv htDm^-^^X^y^m^- 2 
5 6#lt^*5jy*:iW$J&l;:o^T. MSTS. £tT, 
77 4 4 Clc«, ttWimiM 6fcJ:07*a-F 
^nfc2 Y<D^f—^ (Dl, D2) ^isit^n 
tv>&. ::t, DltiJgl/'UI'XOSftffl^. D2I1 

— iHgt^rticia®^^ H2 8os-/x;hcm^ 

m^v h*2 8©yx;vs:*ni@tb, ©j^^rfii©*^ 
{fcBK*tt<& i#B<£>y%;KE>fli^-^£ (dh, 
D2i) . 2#atDyx;i'OSi^5 ; — (D12, d 

2 2) <D£5\Z&t>Vrzm-£. >7 YVV7.9 2 5 3 IC 

^ (Dl 1, D12, D13, . . . Din) tffUy 

J X;HCOV^TCD^ 2 jgJR«^D 2 (Dy*—? (D 

2 1, D22, D 2 3 , . . . D2n) — IE^^ 
rt-C->7 YV S J7*5 2 5 3K&i£$n£. ^©fl^fS, 

01 i<Dmrf^\z^vx^rz. 

[0 0 8 5] 01 lia«lfcJ:5l:. BWtf-SKSjA 
MiRf £EP^-*£->:7 Y 2 5 3 »r4Ei§bT 

hl/i?X^2 5 3»C-fe^ h^nfc^l^— 
f*f 2 5 4KKi£LTf21£3*-5. 77fif2 54 
©fll^-^tt, l/^e^7^2 5 5(r«kO#JE^nfc 

X-f-^if2 5 6^l/T. tfxV^2 5 7{C 

[0 0 8 6] H. 3l2gy6ffd : :frtc:»%tj>|g>jg2§y6gi) 
[0 0 8 7] 12 1(1 Sg2#H60tJlC:fctf&:/U >^ 2 

2©rtgi5^^-rXD^^0-r$)^., ^CDHJS^©7' 

'J >^2 2H ^0^4 0*5«ttXbfxV^Ki(llHlK 
5 0CDftiilC. ^-r5>yt2«*Sl 9 2, 5>-i=i>>fU 
SfSi 9 l . ia«ir>i*i 9 4*5±tfAD^&g§l 9 
3£tft*_3„ JSS-fe >•» 1 9 4 ff^^ y h* 2 8©Ji 

4«> -r >i7©atai©$n©$$:s;B*Lfc/t^^-^t 
•y- 1 9 4T-aij^$nfciaS7 i -^»i> ADg£&gg i 9 3 



14 ) 4#Bf!¥l 1-20165 

26 

*^LT^-f5>y*flW#Sl 9 l»C^0iiSn-5. ^ 

■is.>i/mm^mi 9 iT«fas-fe>-9-i 9 4^e.A* 

2^«6IStfe$nTV^ 2/1^7. ©31 1«^©M$& 
^-f5>i^j <&fr£gte>.aJU £n£fcH31lH]SS4 OOffi 
»«^t9:^[elK4 7»cai^-r-5. ffi»jm^S!:^(HlK4 7 
tt, Cl©&f*£ElDi2^T, Sg2yt;UX©SgHf*f©li5l 

LTtfxy^^i(jiEiK5 otcffi^-rs^©^^ s> 
tv^s. ^icfas-fe>-y-i 9 4©*.&^t, ^-f 

5>y&i"©ife£&T-^TSifl$P|5]8&4 0ffi!|-efTfc5<fc5 

[0 0 8 8] 02 211 afe^-f^^&^bfeXU^^ 
C^V^T. ^mumtfl 5*C, 2 5*0. 4 01C£^ft;L 

te* 1 5*CIC*3ltS^X^^X^ffi-C*D, ^9 0 
20 2 . 9 0 3tt#*2 5t, 4 0X:\Z&Yt2>*=i7>jJX<Z> 

[0 0 8 9] £©09©-f>*tt, *:<D%i&itimmz£ 0 

&te**ffiTT3te#£WbTV>3. 1 5*CK::fctJ-£>*r: 
XA^Offi!9 om, 2 5-x:\zm?2>*=-xtix<D$£ 
& 9 0 2 Kit^T. -f >^*5^<Ota«fe#tt^J; O^SS 

Kffifit©iS^:tc«tt)«<^s. mz, 4 0*Cl^ttS^ 
rXA^O^ffi9 0 1«, m&ffln&M'p-rztttb. * 

$>£zfi*=.7>*x<Dmmmmz 
£z>mm\t&\z±g<uz>. %.\zMtzmmmW)<DmMT 

mltffi.&ffln<Dm'PlZ£0 

[0090] z\<D&o\z> 7v>?\zm^z>o?rf, 
um\z^vmm^^<^t>^^^y<o-f>i7-v$>^m 

40 ^{trr % 1 /t;WXCD-< ^jftBtfil©^ 

-f5>^t, ^2/i;l/XOmiffl^<DB3i&^-f 5>i^<i: 

**fi«te J: 0 < ffi^-T ^> n]m&tf& -5.^2 

[0 0 9 1] ^CT, £5Ufc-Y>^£JBV*fc*§-g-|C 
K2 2{r^LfcJ:^lC. m2^;i/X©^im^OB8 
JS^"f5>^«r, 1 S'ClC^ViT^^ijg 0 4tC, 2 5 

■CtciJV^T^^ig 0 5 1;, 4 o-Clcisi^Ttefi^ig 0 
50 6(w> t^o£v\Z, m.Sfiumz£-D-z^ Z. 
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bfc/i^-^jWfiic&nwt, ra«Kfcwu ^2/^ 
8t£ b & o it«*3^»ife-r fecot-r-scitfeiiL^x. 

y £ jf £ bfc D . 4#14<£>S£^{fc£{£jl! 

[0092] i. m3nmm : 'Aiz*%m<D&3$zMm 

m3*86Mco^#Jge:&«fctf:/U > 20 

UTV»*. Sfl3ll^#Sg2^MM<hJ|ft.2>£Ki. Sg 1 
/I^XCD-f >?mVktii<D?'{ 5>yt, |f£2/WXtf>Sfl 

[0 0 9 3] 02 311 02 2|sJfilK:> S-5-f>^^ffl 
^fc7 P U>^lr*3ViT> S^iafl[*il5 < C > 2 5"C, 4 

o *c b ~x#x ^-TBT-ab 

[0 0 9 4] 02 3K^£bfc<fc5K, £©3«£0)|-T? 30 
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